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NOACHUTEIbHAH SAIINCKA g *

[lporpaMma MO XAMAM Ha YPOBHE OCHOBHOTO obmiero obpasoBanns
COCTABIEHA HA OCHOBE TPeOOBAHMI K pesyjibTaTaM OCBOSHHMS OCHOBHOH
oGpa3oBaTensHON NPOrPaMMEl OCHOBHOIO OBIIEro 0OpA3OBAHUS, NTPEACTABIRHHBIX
s ®rOoC 000, a takke Ha oOcHOBe (emepajibHoli pabouedt HPOrpaMMsl
BOCMMTAHHE M ¢ YIETOM KOHLENIMH NPernofaBatus y4eDHOro npejvera «Xumusn
g 06pasoBaTeNbHLIX Opranusaumsx PoccniicKod ®eaepatn,

[MporpaMMa [0 XMMHM JaT TPENCTARICHHE O LEJAX, obIell cTpaTertu
o0y4eHHusd, BOCOMTAHHS ¥~ PasBHTUSA oByuarouXcs CpeAcTsaMi  Y4ebHOTO
npeaMeTa,  YCTaHamRnuBaeT  ODA3ATENBHOE NpeIqMeTHOe  COIepiKaHue:
IpeAyCMATpUBAET pACTpele/ieHie ero Mo KiaccaM M CTPYKTYPHPOBARHE MO
pazfenaMm W TEMaM IpOrpaMMbl IO XHMHM, ONpPEIENALT KOJUHUCCTBEHHLIC u
Ka4eCTBEHHLIE XApaKTePNUCTHKH CGHEPH(&HHH! PEKOMEHIYEeMYIO
HOCIENOBATEALHOCT M3YYCHHA XuMuu C  Y4ETOM  MEKNpPEIMETHRIX M
BHYTPHTPEIMETHbIX ~ CBsi3ei, JOTHKM  yH4eOHOTO  Mpouscca.  BO3PAcTHBIX
ocobenHocTell  OOYYalOMIMXCs, ONpeAeNseT BOIMOKHOCTH  [peaMeTa [l
| peanusanuu TpeOoBaHHA K peay/bTaTAM OCBOEHMs. OCHOBHOW o0pasoBareibHOH
HpOrpaMMbl Ha YPOBHE OCHOBHOTO ODILIETO o6pasoBasid, a TaKxe TpeOOBANHH K
pesy/ibTaTaM 00y4eHHs XUMHH Ha YPOBHE nesneif u3ydIeHHs npeamMera H OCHOBHBIX
BHIOB YueBHO-IO3HARATENBHON NEATENbHOCTH A O0YYAIOWErocs MO OCBOSHHIO
yaefGHOTO ColepKaHNS. ¥

Juanre XUMHH CIYXKMT OCHoBOofi amst GOpMHUpOBaHHS MHPOBO33pPCHNA
0ByHaroerocs, ero NpejiCTaBIeHHH O MarepHanbHOM SIHHCTRE MUDZ, BRAHYIO
pons KrpaloT (opMHpYEMbIC XHMHEH NpejcTaBleHUd O B'KEIHMUHPEBPHELIEHMX
JHeprayd ¥ 00 3BOMONHH BEIISCTE B NPHPOIS, O ‘myTsid pemeﬁuz rio0aibHbIX
npobiieM YCTOHYMBOTO PasBHTHS HelOBEdecTBd — CHIDHEROM, JHEPreTHHECKOH,
IHIIEROH 1 HKOMOTHHECKoi De3011acHOCTH, POBIIEM 3APABOOXPAHEHHS.

VizyueHHe XUMAH;

crocoGCTBYET — peanMzalue  BOSMOXHOCTeH — AnA  caMOopasBuThi
(hopMHUpoBaHAs KyMIbTYPbl TMYHOCTH, &€ oduIeH 1 GYHKLIHOHANBLHOM IPaMOTHOCTH;

BHOCHT BKJaA B (DOPMHpPOBAHHE MbIIITIEHHS W TBOPUECKHX criocobHocTel
oByqaroOlIUXCs, HABBIKOB HX CAMOCTOATE/BHOMH yueGHOH  JeATeAbHOCTH,
IKCTIEPHMEHTANLHEIX M HCCHIeN0BATENBCKIX  YMEHKH, HeoOXOOMMBIX Kak B
[OBCEIHEBHOM JKA3HK, TAK H B TIPODHECCHOHATBHON AEATENEHOCTH;

JHAKOMMT €O CreuuuKol HAYTHOTO MBILIICHHS, 3AKIALBIBACT OCHOBBI
LIENOCTHOTO B3I/l Ha ¢IHHCTBO NPAPOJLL U HEI0BeKa, SBJIS€TCA OTBETCTBEHHEBIM
3TAITOM B (JOPMMPOBAHHE ECTECTBEHHEO--HAYYHOH rpaMoTHbcTH 0ByHarouIKXCs;



CTIOCOGCTBYET (OPMHPORAHUIC USHHOCTHOTO OTHOMEHHS K ECTeCTReHHO-
~HAYYHBIM 3HaHHAM, K IPUPOAL, K 4€10BEKY, BHOCHT CROH BKIAN B SKOTOrMHEcKoe
obpasoBanme obygarolmxcs. p

- Jlanmse HATIPABNEHKA B ODyHueHun xuMuu obecnebdBaoTes CreLH(HKOI
CoAcpwaHua  y4ebHOro mnpeaMeTa, KOTOpHIH  SIBISETCE  NeNarorHuecky
4AaNTHPOBAHHEIM OTPaXKeHHEeM BasoBOH HAYKM XHMHH HA ONPEIETEHHOM Tare ed
PasBUTHA.

Kypc xumuu Ha yposne ocrosoro ofmero 00pazoBadus OPHEHTHPORAH Ha
OCBOCHHE ODYYAIOIIMMUCT CHCTEME! TIEPBOHAUATLHEIX MOHATHI XHMHH, OCHOB'
HCOPraHAYeCKOH XMMHH W HEKOTOPBIX OTHENBHBIX S3HAYHMBIX  MOHATHH
OpPranu4ecKoi XUMUH. _

CTpyKTypa cOmepKaHns NMporpamMMsl 0 XHMHH chopMHpOBaa Ha OCHOBE
CHCTEMHOTO TIOAXO0Aa K €8 H3YHeHUW:. CopepikaHde CKIAIbIBAETCE U3 CHCTEMb)
MOHATHH O XEMHYECKOM 3JIEMEHTE H BelIeCTBe H CHCTEMBI TOHNTHI O XUMITecKol
peakuuu. (OBe 2TM  CHCTEMBI CTPYKTYPHO OPTaHM30BAHBI 110  TIPAHIUITY
[OCACHAOBATE/IEHOr0 PA3BUTHA 3HAHWH HA OCHOBE TEOPETHYECKHX NpeCTaBieHui
PasHOro ypoBHS:

— ATOMHO--MOJICKYISPHOI'O YHEHHsA KaK OCHOBBL BCEIO eCTECTROIHALMS:

~ Ilepnomyeckoro 3axona /1, [1. Menneneepa kak 0CHOBHOTO 3aKOHA XHMHUH;

~ YHCHHA O CTPOSHUH 8TOMa H XMMHYECKOH CBs31;

— 0peAcTaBieHHH o0 SeKTPOIMTHYECKOH AMCCOUMAIIMM  BEILECTE B’
pacTeopax. :

TeopeTtuueckue 3naHus PACCMATPHBAIOTCH  HE  OCHOBE  SMITHPHYECKH
MOJIYHEHHBIX W OCMBICTIEHHBIX (DAKTOB, PAIBHBAIOTCA MOCTEAOBATENRHO OT OIHOIO
YPOBHS K JIpYromy, BEINOTHHAS OYHKUHH OOBICHEHHS W NPOTrHO3HPOBAHIS
CBOWCTB, CTPOSHHS W BO3MOMHOCTEH TTPAKTHYESCKOTO MPHMEHEHUS U MONyYeHus
H3YY4aEMbIX BeIIECTB. ;

'OcBoeHle NPOrpaMmbl [0  XHMHH criocoBetsyer ()OPMHUPOBAHKIO
HPCACTARICHHA O XUMHYSCKOH COCTABIMIONIEH HayuHOl KapTHHBI MHpa B J10THKe
e CHCTEMHOH NpHPOJBI, LEHHOCTHOFO OTHOIICHHAS X HAYYHOMY 3HAHHUIO H
METOZaM TIO3HAHMA B Hayke. Msygenwe xumuu mpomcxomut c NpUBIEYSHUEM
3HAHMH W3 paHee HM3YHSHHBIX y4eBHEIX npenveToB: «OKPYKAtOUHA  MUp»,
«brosornd. 57 wiaccs» U «Duzuka. 7 knacey.

[Ipn  m3ydeHunm XuMUM NPOMCXOIUT opmuporarre 3HaHWi  ocHOB
XHMHYECKOH HAYKM Kak OOJI4CTH COBPEMEHHOIO SCTECTBOZHAHMS, [PAKTHYECKOH
ACATEILHOCTH HE€JIOBCKA M KaK OIHON0 M3 KOMIIOHEHTOB MHPOBOH KYJIBTYDBI.
3agada y4eGHOrO IpeaMeTa COCTOMT B (DOPMHPOBAHMH CHCTEMBI XHMMUSCKHX
SHAHUR — BakueHiuux GaKToB, NOHNTHIL, 3aKOHOB U TCOPETHYECKHX MON0KEHMUI,
HOCTYNHLIX  0000IIEHHH MHPOBO3I3PEHUECKOTD XapakTepa, S3bIKE HAYKH., B

" 3 ! "



OpUoOIIEHHH K HAYYHBIM METOZAM [IO3HAHMA NpH W3y9eHHM BELUecTR . |
XHMHYECKHX peakimi, B QOPMUPOBAHUM U PABATHH TOIHABATEILHBIX YMEHHI H
HX TPHMEHEEIH ‘B  y4eOHO-IIO3HABATENBHON H y1eGHo-HCeneI0BaTeTbCkKo
AeATeNIbHOCTI', OCBOCHHH MpaBu.i OesomacHoTe oOpalleHMs ¢ BeUISCTBAMH B
NOBCEAHEBHON KH3HH.

IIpH H3y4YeHHH XHMHUH Ha YpOBHE OCHOBHOIO oﬁme?) ©0pasoBaHus BaKHOE
3HauyeHHe npuobpeiu Takue Uely, Kak:

— (OPMHPOBAHHE HHTEIIEKTYATLHO PAa3BHTON JWYHOCTH, rOTOBOH K
camMo00pa30BaHHI0, COTPYIHHHECTRY, CaMOCTOSITEIRHOMY NPUHATHIO PELUSHUH,

. CHOCODHOH ananTHPOBATECH K ORICTPO MEHSIIOLIHMCS VCIOBHAM KH3HK;

— HanpaBleHHOCT OO0y4eHWs HA  CHCTEMATHYECKoe MpHODLLIEHHE.
O0yualomuXCs K CAMOCTOSTENbHOR MO3HABATENLHON JeqTeNbHOCTH, HayIHbIM
METONAM MO3HAHMA, (DOPMHPYIOIIMM MOTHBALMIO M Da3sBHTHE CrOCOGHOCTEH. Kk
XHMHH; _

— ofecreysHre yCnoBHif, crocoGCTRYIONMX NPHOBPETEHMIO 00y A LIHMHCS
OIIBITA PA3HCOOPasHON JEATENBHOCTH, TOZHAHHA M CAMOMNO3HAHMS, KIHOUEBLIX
HABBIKOB (KJIOUEBBIX KOMIETCHIMH), MMEIOLUX VHHBEPCATEHOE 3HAYEHWE LIS
Pa3sMYHBIX BHIOB JAEATEIBHOCTH; . g '

- ¢opmupoBarHe obmed (yakunosansHOH M SCTECTRBEHHO-HAYYHOMH
'PaMOTHOCTH, B TOM 9HC/Ie YMEHHH OOBACHATE H OIeHWBATh SRBIEHWS
OKPYXAOLIEro MHpd, HUCHOMb3YA 3HAHHUS ¥ ONBIT, NOJYYEHHBIE TIPH H3YYCHWU
XHMHH, TPHMEHSTE WX [pH PElIeHHH npobieM B NOBCAHEBHON KHIHM W
TPYIOBOH AeATeNbHOCTH; g :

— QOpMHpPOBaHWE Y OOYHAIOWUXCS I'YMAHHCTHUECKHMX  OTHOLISHHH,
[OHMMAHIA [EHHOCTH XHMHYECKHX 3HaHui Juia BeipaboTKM  3KOJIOTHUYECKH
LenecoodpasHoro moBejeHHs B ObITY M TPYIOBOH ACATEIBHOCTH B UEIAX
COXPaHEHHA CBGETO 3[I0POBhA ¥ OKPYXarLeH MPHPOIHON Cperb; .

~ pa3BETHE MOTHBALUMH K o0y4eHuio, CrocoDHOCTEH K CAMOKOHTPOMO H
CAMOBOCIHTAHMIO HA OCHOBE YCBOGHMS OOIIEHETOBEYECKMX LEHHOCTEH,
FOTOBHOCTH K OCOSHAHHOMY BBIGOpY npoQuis H Hanpaapeﬁﬁocm JlanTpECHINETo
00YUEHA.

Obmee 4mcio 9acoB, OTBEIEHHBIX NS W3YYEeHHS XHMHM HA YDOBHE
OCHOBHOTO 001LIero o0pasosanns, coctasnger 136 gacos: B 8 xnacce — 68 uacor (2

- Haca B Hefieno), B 9 knacce — 68 wacos (2 4aca B Helemo).



CONEPXKAHME OBYUEHHUH a

8 KJIACC

IlepBonavaibuble XUMHYCCKHE OHATHS |

[peamer xumuM. Pomb XxuMid 8 %u3HE uenosexa. XUMHS B CHCTEME HayK.
Tena wu semecta. DusnuecKHe CROHCTBA BeNECTB. ATpEraTHOE COCTOSHHE
peiecTs. [lonsrne o merogax nosmamus B xumun. Yucroie BellecTBa W CMECH.
Cnocofsl paznenenus cveceii. '

"AroMbl B Modekynel. Xumudeckue sueMeHTHl. CHMBOMH XuMiqeckix
anemMeHTOoR. [IpocTeie w coxuble BeliecTRa, ATOMHO-MOIIEKYISIPHOE Y4eHHE.

Xumuyeckast - popmyna. BaneHTHOCTE aTOMOB XHMMYECKHX IEMEHTOB.
3aKOH MOCTOSHCTBA COCTaBa BeulecTE. OTHOCHTENBHAS ATOMHAS  Macea,
- OtHocutensHas Monekyndpuas macca. Maccosas A0 XHMHYCCKOrO 3/IEMEHTA B
COSMHEHMH,

Komuuectso semecrsa. Mons. Monspuas macca. B3aumocnsss KOH4ecTsa,
Macchl W WHCIA CTPYKTYPHBIX e[MHHLl BemlecTsa. Pacuérsl mo dopmynam
XUMHYIECKHX COCAMHCHUM.

DusuHeckne U XUMIMECKHEe AReHns. XuMudyeckas peaknus u ed NpU3IHaKu:
3aKOH COXPaHEHHA MACChl BEIIECTB. XMMHYECKHE vpaBHeHus. Kmaccupukauus
XHMHYECKHX PeaKI(il (COeAMHEHNUS, PasOMKEHMs, 3aMELLEeH s, obMena).

* Xumuneckuit sxcnepumenms ' ¢’

3HAKOMCTBO € XHMHYECKOH nocynof, npapusiamMu paborte B 1aGopaTopuu #
npuémamu ofpamenus ¢ nabopaTopHeM 0GopyIOBaHHEM, H3YYEHHE ¥ OIHCAHHE
(PH3HYECKMX CBOWCTBE 00PA3LOB  HEOPraHMYECKHX BelllecTs, HabmwacHue
" (u3nYecKHx (MNaBleHWe BOCKA, TASHME JiLja, pacrupaHie caxapa B CTYIIKE.
KAMICHHE M KOHACHCALMSA BOZBI) M XUMHUHECKHX (TOPEHHE CBEYM, MPOKATHBAHHC'
MEIHOH NMPOBOIOKK, R3aHMOICHCTEHE Mena C KUCIOTOM) SBICHNH, HabmoNe e 1
OIHCAHHE MPH3HAKOB NPOTEKAHMS XHMUYMECKUX peakiuii (pasmokeHue caxapa,
B32MMO/IEHCTBHC COPHON KMEHOTH € XTOPHAOM Gapus, pasiokeHHe IHIPOKCH A
memw (I1) npw HarpeBanun, R3aMOnEHCTEYE Skee3a ¢ pacTBopom coli meau (11);
H3yqeHHe Cruco0O0B pasieneHus cveceil: ¢ NOMOMBIO MATHKTA, (huneTpoBanue,
BBUTAPUBAHHE, TACTUNISALMUS, XPOMATOTPadus, NpOBeNeHHE OYHCTKH 0OBAPEHHON
comd, HAGMONEHWE M ONUCAHMe pesyastarop ¥ dpoBelenus  OIbiTa,
HILTOCTPHPYIOUIETO0  3aKOH COXPAHCHWS MaccChl, CO3ZaHME MOLeel MOIexys
(LIAPOCTEPIKHERRIX ). :

Baskneiiuine npecTABATeNN HEOPTAHHYECKHY BEMECTR

Bo3nyx — cmecs rasoe. Coctas Rosmyxa. I{Hc_rmpaa ~ 3NEMEHT W TPOCTOoe
Bewecteo. Haxomnaerne ruenoposa B npupome, OH3MUECKHE W XHMMYECKHE:
CBOHCTBA (peakuMu ropenus). OKCHIBL [pumenenne xucnopoga. Cnocobel



MOTYYeHHS KHenopona B JiabopaTopid H IpOMBILTEHHOCTH,  KpyroropoTt
KHCI0pO/a B npupoge. O30H — ANTOTPONHAsS MOLHHKaLU KUCIOPOAA.

Tensosoii adibexT XAMHYECKOH peaKilud, TEPMOXHMUYECKHE YPABHEHUAH,
3K30- W OHIOTEpPMHMuecKue peakimy. ToMIHBO: Yroas ¥ MCTAH. 3arps3HeHue.
RO3AYXA, YCH/IEHHE APHUKOBOro 3(ihexta, paspyliCHHE 030HOBOTO CHOA.

BoIopojsi — 3MEMEHT M HPOCTOE BELICCTBO. Haxosaenue Bojopola. B
npHpoAe, (QHIKYECKHe W XUMHHECKHE cBOiCTBA, TPUMEHEHHE, CHocoldsl
noJyYeHus. KHCIOThL B COTH.

Monsaprsiit 00bEM rason. Pacu€rsl M0 XMMIIECKHM yPABHCHIIM.

Ouanseckre csoifcTba BOjhl. Boaa Kak  pacTBopuTenk. PAcTBOPEL.
HacpillleHHbIE ¥ HEHAaChlllleHHBIC PacTBOPLL PacTROPHMOOTE BELLECTB 3 BOIE.
MaccoBas 1015 BRIISCTBA B pacTsope. XUMWUECKHE cBoficTBa BOJbl. (JCHOBAHMSL.
PosTh pacTBOPOB B IPUPOJE H B JKH3HW HEIOBEKa. Kpyrosopor Bofikl B IpUPOIE.
3arpsasHenue npuponHsX 8o, OXpaHa 1 04UCTKA NPUPOIHBIX BOI.

KnaccH(uKangs HeOPraHWIECKHX COEIMHEHMH. Oxcuabl. Knaccudukaims
OKCHIOB:  CONEODpasyroume (OCHOBHBIS, KHCIOTHBIC, amorepHsie) H.
Heconeobpazyoipe. HomeHKIaTypa oxcHIOB. DH3MYECKHEe ¥ XHMHYECKHE
cpoiicTea oxcunos. [Tonydyernne OKCHIOB.

OcuoBanus. KiaccwhMKanys OCHOBAHHH: IIENOYM H HEPacTBOPHMEIC
ocHosanusa. HomeHxknarypa ‘ocHOBaHui., (ME3MUECKME W XUMMUHYECKME CBOHCTRA
ocnopauuil. [Toyyenne OCHOBAHHH.

Kucnors.. Knaccudukauws kucior. HoMenknatypa KHGIOT. DU3NYECKHE H
XMUMHYECKUe CBOMCTBA KHCIOT. Psan aKTHEHDCTH.MeT{i&HDB‘ H. H. bekerosa.
IoxyueHue KHCIIOT.

Conu. HomeHKnaTypa conen. Dpsuveckne W XMMHUECKHe CROfCTBA cOlel.
[lonyuenue coneit. :
TeHeTHYECKAS CBI3E MEW /Ty K1acCaMH HeOPraHHIECKHX COeNMMHEHHH.
XuMuueckuil IKCnepumenm: | : ,
KAuECTREHHOE OTIPEJieiCHIe COMePaHus KHCIOPOAa B BO3AYXE, NOMYHEHHE,
cobupaHde, pacno3HaBaHHe W UIYHCHUES CBOMCTB KHC/IOpOHa, HabmoAeHHE
BIAHMOJCHCTEBHA BELIECTR ¢ KHCIOPOIOM M YCIOBMS BOSHHKHOBEHHA H
MpPEKpalieHys  FOpeHHs (nokapa), O3HAKOMIEeHHe ¢ oOpasnamMy OKCHIOB HU
OmfcAHME ¥ CBOMCTB, NolIyyeHnue, coDHpaHpe, pacro3HaBaHHE M W3YHEHHE
CBOMCTE BOJOpOAa (ropeue), B3auMOnedCTBMEe BOLOPOZE C-OKCHIOM MEAH (1)
(BO3MOKHO HCMONB30BAHNC BHCOMATEPHATIOR), H&GHIOJIP‘HHE'OﬁpaﬂHDB RELIECTB
KojgecTBOM | MOObL, HCCIeAOBaHHE ocoOeHHOCTEN p:&cmnpemm BEHIECTR C
pasAYHOM PACTBOPHMOCTBIO, NPHIOTOBNEHAC PacTBOPOB C  ONpeienéHHOH
MACCOBOH 08l pACTBOPEHHOTO BEIIECTBA, B3AHMOICHCTBHE BOLL ¢ METAITAMH
(HatpueM W KajiblHeMm) (BO3MOMNHO  HCHONB30BAHHE BH/ICOMATEPHAI0B),



HCCNIENOBAHHE 00pasloB HEOPTGHWYECKHX BENIECTB  DA3lM4HBIX  KIACCOB.
HABIOCHIE U3MEHEHHS OKPACKH WHIHKATOPOR B PacTBOpax KHCIOT M HielIoueii,
W3YHYeHHE BIAMMOMIEHCTEHS OKCHAA MemH (In) ¢ pECTB(!pUM CEPHOH KHUCIOTI,
KHCIOT C© METaJUlaMH, peakuMil HelTpanusalmy, TomydeHue HEpﬂCTBDpHMbIX
OCHOBaHHH], BRITECHEHHE OJIHOrO METAILNA JPYTHM W3 PacTsopa COIM, pelieH e

SKCHEPUMEHTANBHEIX 3ala4 no Teme «Baxueliline KIaccsl HeopranMyYecKux
| COeMHEHHITY, ‘

Mepuoanyeckmii zakon n [leppoamdeckas CHCTEMAa XHMHYECKHY
snementos JI, M. Mengeieena. Crpoenne atomoB. XuMHYecKas CBH3E.
ORHCIMTEILHO-BOCCTAHOBHTEILHBIE PEAKINHM

Ilepsbie noneiTk KTaccHUKaMH XHMHYECKMX 3nementoB. TToHsTHE O
Ipynnax CXoaHbIX 3JEMEHTOB (MIENOYHBIE M IUEJIOYHO3EMENBHBIE METALIAL
FAJIOIeHDBI, HHEPTHRLIC Ta35l). DIEMEHTEI, KOTOpbIe 00pasyroT amboTepHEE OKCH b
H MHJIPOKCHIBL.

" [lepuonuueckuit 3axon. [Nepuoauyeckas cHeTeMa xuftiueckux 3/1eMeHTOoB [1,
M. Menneneesa. Koporkonepuomsas u ATHHHONEpHoAHas  (QopME!
[Tepruoanyeckoit crcTeMbl XMMHYECKHX EMEHTOR . V. Menpeneesa, [lepuoasi
H TIpyNibl. MHINYECKHH CMBICA [OPLIKOBOTO HOMEpa, HOMEpPOB TepHona |
IPYIIILL ANeMEHTA. ‘ .

Crpoenre atomon. Coctas atomisix sinep. Mzoronst. Onexrponsl. CTpoeHue
JICKTPOHHBIX  00ONOYEK aTOMOB  1epBbIX 20 XEMWYECKHX  5/IeMEHTOR
Ilepuoanyueckoii cucremur /. M. Mennencena,  XapaKkTepHcTAKa XUMHUYECKOro
JIEMEHTA 1O eTo nojaoxeHuto B [lepnoanyeckoil cucreme I, M. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHsl pajHyca ATOMOB XHMHYECKHX 37IEMEHTOR;
METALIHAECKUX H HEMETALIHYECKHMX CBOKCTB MO MPyNNaM H IepHOAM.

3nauenue Tlepronuueckoro 3aKoHa 1 Hepﬂoﬂmecmml CHCTEMBI XHMHYCCKHX
MEMEHTOB 178 pa3euTus Haykd ® npaktaka. J[ M. Mengenees — ya€HbIH ©
rpamIaHuH.

Xumpgeckas - cBa3k. Koeanentuas (moasphas w HEMoNspHas) CBA3b,
DNeXTPOOTPHUATENBHOCTD XUMHYCCKIX AleMenToB. MOHHAs CBSI3b.

Crenens  oxucienus. -OKHCHHTEJ]J;HO—-BOE:-CTEHOBHTEHBHBIE peaKLiy.
Iponeccel okucnenHs 1 BoccTaHOBAeH S, OKHCIHTENH ¥ BOCCTAHOBHTENH. £

Xunmunecruii skenepumenn;

u3yqgeHue 0Opa3UOB BEIECTB META/UIOB H HEMETANNOB, BiaumojeHCTBUe
PHOPOKCUZAA UHHKA € pacTBOPAMA KHCIOT M IIEeNouel, MPOBENCHHME OIBITOR,
HLIIOCTPHPYIOIIHX  NPUMEPBl  OKMCITHTEThHO-BOCCTAHOBUTENBHEIX  peaKiiuit
(ropeHue, PeaklHA PasioKeHHA, COETHHEHNA).

Medsicnpeosemunie cenzu



Peanusauus MeKIpeAMETHsX ¢BAzell NMpu W3yHEeHWH XUMHHM B 8 Kiacce
OCYLIECTBAACTCA Hepe3 WCMNONB30BAHME KAK ODIIMX ecTecTBeHHO--HAVYHBIX
NOHATHH, TAK U [OHATHH, ABMAOUIMXCS CHCTEMHBIMH JUIS OTAeIbHBIX NpeiMETOB
eCTEeCTBEHHO--HAYYHOI'O LIMKI4. '

. Ob1Me ecTECTREHHO--HAYYHbIE TOHATUS: HAYYHBINI ixan: TUIOTe3a, TEOPHS,
38KOH, aHaius3, CHHTe3, KIaccHQHKalWs, [epHOAHYHOCTL, HabIoAeHHE,
IKCMNEPUMEHT, MOASITMPOBAHUE, H3MEPEHHE, MOJICTIH, ABIICHHE.

Pu3HKa: Ma'fepus{, aTOM, 3JEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIH],
- M30TOMbI, PAIHOAKTHBHOCTB, MOJIEKY/A, IEKTPHYECKHH 3apsjl, BELECTRO, Teo,
00BbEM, aIperarHoe COCTOfHME BellecTBa, ra3, GH3NvecKkue BeNHYHHE!, €AHHUIILL.
WIMEPEeHHs, KOCMOC, MIaHeTkl, 3883161, CoNHLE, |

Buonorus: dorocunTes, Anixaxue, duocdepa.

[eorpadums: armocdepa, runpocdepa, MUHEPANLl, TOPHLIE [OPOJbL,
MOJIe3HbIe HCKONaeMBble, TOIUIMBO, BOIHBIE PECYpPCHI.

9 KJACC '

BemecTBo H XHMAYECKAS PeaKUHs

- Ilepuomruecknii 3akoH. [lepromrteckan cucTemMa Xuyl PeCKIX aneMeHToB /1.
H. Menneneepa. CrpocHue aroMoB. 3aKOHOMEPHOCTH B H3MCHEHHW CBOMCTB
XHMHYECKHX OJIEMEHTOB MEPBbIX TPEX [EPHOAOB, Kaldd, KalblMdd H HX
COSNMHENHH B COOTBETCTBHM C TONMKSHHeM d7aeMenToB B |lepuommteckoii
. CHCTEME H CTPOEHHEM MX aTOMOB. .

CTpoenue BellecTBAa: BHIs XHMHUECKOH CBN3H. THIIbI KPHCTAIHYECKHX
PEIIETOK, 3aBHCHMOCTS CBOHMCTB BelllecTBa OT THIA KpUCTALIIHYecKoH pel€rky ¢
BMa XMMHYECKOH CBS3M. :

Knaccudmxanys ¥ HOMEHKIaTypa HEOPTaHHYECKHX BEUIECTB. XHMHYECKHE
CBOMCTBA BEIUCCTB, OTHOCALMXCH K pasnMuHBIM  KJIacCaM HeOpraHM4ecKHux
COEMHEHHH, reHeTHYeCKAas CRA3h HEOPraHHYeCKHX BellecTs.

Knaccuduxalus XHMHYECKITX PeaKuui 110 pa3uYHbIM TPHUIHAKAM (T10 HHCITY
W COCTaBy VYACTBYIOINUX B peakiWy BENIECTB, MO Teflménw s derTy, 1O
H3IMEHEHHIO CTeeHeH OKMC/IeHHMS XMMHYeCKHX 31eMEHTOB, [0 OO0paTHMOCTH, I10
YHACTHID KATAIH3ATOPA). DK30- W IHAOTEPMHYECKHE PEaKIHK, TEPMOXUMHYECKUE
YpaBHEHWA. '

[lonsatHe o cxopoctH XmMmmEdeckoH peakuuu. [loHaTHe 00 00paTUMBIX U
HeoOpaTUMBIX XUMHYECKHX Peakiugy. [IOHSTHE O TOMOTEHHEIX W TETEPOTEHHBIX
peaxuuax. INouaTue o karanuze. [Tonarue o xuMudeckoMm paeHosecuu. Qakropsbl,
BIMAIOMME HE CKOPOCTh XUMHYECKOHW DEAKIMH W [IOJNOKEHHE XHMUYECKOIO
paBHOBECHS. '

OKHCIUTE (bHO-BOCCTAHOBHTENBHEIE  PEaKiiH,  HJIeKTPOHHBIH Dananc
OKHCITUTENIEHN-BOCCTAHOBUTE NEHOMN PeaxkIny. Cocrapnenue YpaBHeHHH



OKHCTHTENIEHO--BOCCTAHOBHTENIBHLIX  DEAKIMit  ©  HCTIO/b30BAHMEM MeToza
IEKTPOHHOTO Galianca. o

Teopus: snexrponuTiHYeckoil aucCOLMALTL. ONEKTPOIHTEL H HEBIEKTPOTHTHL.
Karuomsl, aunons: MexanmsM AuCCOLMALINE BelecTs o Pa3sTUYHBIMHE BHIAMH
XUMHYECKOH i3k, Crenens macconmuanmu. CUIbHBIE W ClabLie JEKTPOIMTHL

Peakuuy nonnoro obmena. Venosus NpOTeKaHUs PeakuKii HOHHOTO 0BMena,
NONHBIE W COKPALISHHBIE HOHHBIC YpaBHeHus peaxmilﬁ. Crolictea  kucaor,
OCHOBAHWH # Conelt B cBere. mnpencTasieHHsi 06 AMEKTPOAHTHYECKON
Aaucconnaimu. KavecTennsie peakuuy Ha wons: IToastue o THAPOIM3E comnei,

;Yzmmuemmﬁ BKCREpUMEH

OSHAKOMICHHE ¢ MOLRMAMH KPHCTANNHYSCKHX DEUIETOK HEOPraHWYecKux
BEILICCTE — METAINOB W HeMeTaIoB (rpadurta u- a1Maza), CIHOKHBIX BELIECTB.
(XJTOprAa HATPHSA), HCCIIEORAHHE ZABHCHUMOCTH: CKOPOCTH XHMHYECKOH peaxuun
OT BO3JCHCTBUA pa3/MYHEIX (JAKTOPOB, HCCIENOBAHHE IEKTPONPOROLHOCTH
PaCTBOpOB BEINeCTB, MPOLECCa MMCCOLMAIIMA® KHCHOT, Imefodell u  conefi
(BO3MOXKHO — HCTIONB30BAHHE  BHIEO MAaTepHalOR), TMPOBEJEHHE ONBITOB,
WHHOCTPHPYIOIWX  NPHU3HAKH  TIPOTEKAHWA  pPeaKiMii  WoHHOro  obmend
(oOpazoBanue oOcdzka, BhyENEHHE rasa. obpazoBanue. BOjbl), OIBITOR,
HIUTIOCTPHPYIOIIMX  [IPHMEpHI GKHCHHTE::'IBHD'"BQCC"PHHPB}ITEHBHBIK peaxiuii
(ropeHHe, peakumy passioxKeHud, coeAUHSHHST), pPacrnosHABaHHE HEOPTAHHYECKHX
BEMECTE  C©  [OMOWIBI0  KAYECTBEHHBIX peakuuii Ha  MOHEL peleHue
IKCIEPUMEHTATHHEIX 3a1a4,

Hemeranaer 1 ux coennuenns _

Obutan xapakTepucruxa ranoredoB. OcoGeHHOCTH CTPOEHHS aTOMOB,
XapaKTCpHEie cTeneHH okucaenws. Crpoenue w dwWsHdeckue czoiicTsa NpOCTHIX
BEINSCTR  —  ranorcHoB. XHMH4YeCKHe cBolicTBa Ha  npumepe Xnopa
(B3aMMOICHCTBHE ¢ MeTa/taMu, HEMeTAnamMu,  Lenoyuamu). XIopoBOLOpOl,
CossHag KHCIIOTa, . XHMHYCCKHE CBOHCTBA, TomyueHHe, npuMenenue. lledcreue
*10pa M XIOPOBOLOPOAA HA OpPraHM3M 4elloBeka, Bakweiimme XI0pusl w mx
HAXO0WJIEHHE B IPHPO/IE. :

-Obmas xXapakTepucTvka sTeMentor V IA-rpynmel. OcofenHoCTH cTpoeHus
aTOMOB, XapakKTepHEIE CTENeHH OKUCIEHHS. Crpoenune i busiveckue ceoHcTsa
HPOCTEIX BEINECTRE — KMCIOPOAR 1 cephl. AJUTOTPONHBIE MOTHOHKAIAY KHCIIOpOoaa
U cepbl. XHMHYECKHE CBOHCTRA cepsl. Cepoeogopon, crpoenne, GHIuTeckHe |

Xumudeckie ¢BoiicTa. OkcHbl cepsl Kak NPeIcTABHTENH KHCHOTHBIX OKCHIIOB.
 Cepuas KHCIOTA, QH3MYECKHE H XWMHYECKHE CBOMCTBA (obuie  kak
NPEOCTABATENsS Klacca KHUCAOT M coelumEdeckme). XUMHUYeCKue peaxumy,
ACKAUIME B OCHOBE MPOMBIIUIEHHOIO CIIOCoDa MMOmy4eHUs CEPHOW KHCIIOTHI.
[Ipumererye ceproii kucnorel. Conn CEPHOH KHCIOTHI, Ka4eCTBEHHAS PeaKis Ha



cyiabbar-uoH. Haxomaenue CepEl H ef COoeNMHcHEN B npupoje. Xumudgeckoe
| 3arps3HEHME OKpYIKaroLIeil CPEIbl COCIHHENMAMY CEPBl (KHCHIOTHEE A0WKIH,
3arpASHEHHE BO3/lyXa H BOTOEMOB), cirocabsl ero. mpenoTspalieniA. '

Obuwas xapakrepucTika snementos V A-rpymmet. OcobentocTr CTPOEHUA
ATOMOB, XapakTepHele CTENEHH OKHCIeHHS. A3OT, PacTipOCTpaHeHue B Npupoe,
usureckue n xaMuueckue csofcTra, Kpyrosopor asora B npupoe. Amvuax. ero
(PHU3KHYECKAE H XHUMHYECKHE CBOMCTRA, noityuerke v npumedenne. Conn aMMoHMs:
uX (DH3UMECKHE U XHMMYECKHE CBOHCTRA, npuMenenne. Kavecrsennas peakuns ua
MOHBl AMMOHMA. A30THAS KHCIOTa, e momydeHwe, pusnyeckue u Xumnueckue
csoiicTBa (ofuMe Kak TmpeactaBuTens wiacca xuendr m CleLH(HYECKHE).
HUcnonesosanre uutpator m  conei AMMOHHA B KayecTBe MHHEPANbHBIX
yaodpenuii. XuMudeckoe 3arpazHenue OKPYIKEIOIIeH Cpelkl COSMMHSHUAMH a30Ta
(KHC/IOTHBIE M0KIH, 3arps3Henie BO3AyXa, [OYBBI u BOHoEMOB). Docdop,
| AlIOTPONHBIE MOIUGHKALUH tpocopa,. (huzHYECKHE W XAMUYECKHE CBOHCTHA,
Oxcua docdopa (V) u hocopras KucnoTa, busHueckie # XUMHUECKHE CBOHCTRA,
nonysexue, Menonssopanue gocdatos B kasecrse MUHEPATHHBIX YA00pernii.

Ob1ias XapakTepucTHKa NMeMeHToB IVA-rpynnet. Ocobernoctu crpoetisn
ATOMOB,  XapaKTepHble — GTENeHW  OKHCIeHus.  Yrmepoi, a1J10TPOIIHEIE
MOOHQUKALMH, pPACIPOCTPaHEHHE B NpUPOAE, GUINYECKHE H XHMHYECKHE
CBOHCTBA. Ancopbums. Kpyrosopor yriaepona B npupoge. Oxkcuisl yrnepona, ux
(usuueckHe W xuMHuecKMe CcBoficTBA, jleiicTBHe Ha KHMBBIE OPraHW3MblL,
NOJIYHEHHEe M TIpUMEHEHHe. Jkonormueckue mpobiemsi¥eBssannse ¢ OKCHIIOM
yrnepoaa (IV), runoresa rioBansmoro noreniiens KIHMaTa, NapHHKOBBIH
s(dext. YronsHas . KucioTa 1 o8 COMH, MX (PUIMYECKHE H XHMHYECKHE CBOHCTRA,
NomydeHHe wu npumenenwe. Kauecteennas peakuus wHa KapOoHAT-HOHBL.
" Mcnonsz2oranue KapDOHATOB B OBITY, MEIHLHHE, NPOMBIILIEHHOCTH H CelbCKOM
Xo3giicTse. _

[leproHauaneHbie noHATHS 06 OpPraHMYeCKHX BeilleCTBAX KaK 0 CoeauHeHHIX
yriepoia (MeTaH, 3TaH, 3THICH, ALeTHIIeH, ITAHOI, NIHOEPHH, YKCYCHAS KHCAOTA).
Ilpuponssle merouHMKY YEIEBOMOPOAOB  (Yrodh, NPHPONHLI ras, HedTh).
MPOIYKTHEl HX nepépaﬁqmﬂ (Gemsmr), ux poms s Gsiry u MPOMBILILTEHHOCTH:
HonsTe 0 Guonorudeckn BakHbIX BEecTRAX: KHUpax, beskax, yIeBogax — 0 ux
PO B OKU3HM  4enopeka. MarepuanbHoe emMHCTBO OPraHHYecKHx M
HEOPraHHYECKHX COCIHHEHUI, : L

Kpemunii, ero (hH3HIEeCKHe H XHMHYECKME CBOHCTBa, Il0/y4YeHHE |
npumeHerre. COeIHHEHNHS KpeMHHS B npupone. OBmwmue NpeacTasienus o6
okcuie kpemaus (IV) u kpemHEenol kucioTe. CHAMKaTBL, MX HCIONB30BaHUE B
OBITY, B MPOMAIUIIEHHOCTH, BaskHeitme CTPOUTENBHEIE MATEPHANLL: KePaMUKa,



'
CTeK10, HEeMEHT, OeToH, xenezobeton. [IpoGremsl 6e30MacHONO HCIOIBIOBAHKS
CTPOMTENEHEIX MAaTePHANOB B MOBCEAHEBHON KH3HH,

Xumudeckuit Ikcnepumenm:

H3y4eHue o0pa3lloB HEOPTAHMYECKUX BELISCTR, CROMCTB CONSHOMN KHCIIOTHI,
MPOBEICHHE KAYECTBCHHBIX PeaKLUll Ha XNOpHA-HOHB! ¥ EaGIIONEHHEe IPH3HAKOE:
HX NPOTEKAHWS, OMBITBL, OTPAKAOLIME (DUINHECKHE U XMMHMYECKHE CBOHCTRA
FajIoOreHOB H HX COSIHHEHHH (BO3MOMKHO HCIO/Nb30BaHHE BHACOMATEPHAMNOR),
O3HAKOMJICHHE € OOpasaMM XJIOpHAOB (TAJOreHHIOB), O3HAKOMICHHE ¢
o0pasiamMi  Cepel H ee coenuHeHHSIMH  (BO3MOKHO  HCMONB3OBAHHE
BHASOMATEPHANOB), Haal0deHre npouecca oOyrnuBaHus caxapa Nol AeHCTBHEM
KOHLEHTPHPOBAHHOM CEPHOHM  KUCIOTHl, W3YHUSHHME XUMHYECKMX CBOHCTB
pazBasrenHol cepHO KMCIOTEL, IPOBEISHHe KAYeCTBeHH@H Peakiiy Ha cyabpar-
HOH ¥ HablliOZleHHe MpH3HAaka e€ NPOTEeKAaHMs, O3HAKOMIEHHe C (QH3NYECKHMH
CBOHCTBaMH azora, Gochopa ¥ ux coeguueHudl (BOIMONKHO HCHONBIOBANKE
BH/IGOMATEPHANOB), 00pasiaMy a30THbIX H (ochOpHBIX yA0OpPeHHIL, MonyyeHue,
- coOOMpaHHe, Ppacrno3HaBaHMe W HU3yYeHMe CBOWCTB AMMMAKA, [POBEICHHE
KAUeCTBEHHBIX peakuuii Ha HOM aMMOHEA B GOChAT-HOH M M3YHCHME IPU3HAKQB.
WX [POTEKAHHS, B3AUMOACHCTBHE KOHLEHTPHPOBAHHOM A30THOH KHCIOTH € MEALIO
(BOSMOKHO  HCTIOIL3IOBAHHE BHICOMATEPHANIOB), H3ydeHHe MoneneH
KpUCTAIIMYECKHX DEIETOK  anMasa, rpagurta, (yUIepeHd. O3HAKOMISHHE C
MPOLECCOM  aCOpOUMH PACTBOPEHHLIX BEIUECTR AKTUBMPOBAHHBIM YIIEM H
YCTPONCTBOM MpOTHBEOTA3a, IOTyYeHHe, coOHpaHue, pacrmo3HABAHME H H3VUEHUE
CBOHCTB YIJIEKHC/IOTO T43d, NPOREJICHAS KAaUeCTBEHHBIX peaKiMii Ha xapbouar H
CH/IMKAT-HOHBI ¥ W3YYEHHWE NPH3HAKOB KX npOTe-RagHH.' O3HAKOMACHHE C
NPOAYKUHEH CHAMKATHOH MpPOMBIIICHHOCTH, pPEIIEHHE 3KCIEePUMEHTAILHBIX
3aza4 no remMe «BawHelnme HeMeTaNTEl W HX COeIMHEHUAY,

MeTauIbl # HX coeHHeHAs

Ob1iast XapakTepHCTHKA XMMHYECKHX IEMEHTOB — METALIOB HA OCHOBAHHHA
HX TONOWeHHs B [IepHOIMYECKON CACTEMe XHMUYECKHMX 3JIEMEHTOB . H..
MeHzneneesa ¥ ctpoenus atomos. CTpoenne MeTanos, Meraiinyeckas ¢BI3bL
MEeTalTHyecKas Kpﬁt’l‘ﬂ..L’lHH&[:KEﬂ peli€Tka.  DNeKTPOXMMHYMECKHH  psaj
HalpOKeHM MeTammos. Prsnyeckne 1 XUMAdeckue cBolictea MetanioB. Obume
cnocodel nomyieEna Merannos, [loHsiTHe O KOPPO3MH METANNOB, OCHOBHBIR
crocofii 3ar|Thl UX OT Kopposwd. Critamel (cTans, HyryH, AKOPATIOMUHKIH,
OpoH3a) H UX MpUMeHEeHHE B ObITY ¥ NPOMBLIILIEHHOCTH,

lenounsie Metammn: nonoxedue B [lepuonuHeckofi encTeMe XUMHIECKHX
saementos JI. M. MeHaeneesa, crpoeHse MX aTOMOB, HAXOKICHHE B NpHpo/JIE.
Dusnueckne W XEMHUIECKHE CBOHCTBA (Ha npumepe Harpua ¥ kamus). OKCHas 1



THAPOKCHIB! HATPHA M Kajuf. IlpuMeHeHWe IIeNOYHBIX MeTaNIOR M HX
COC/IMHEHUH. . ¢ ’

[enounoseMeTbiblc  METANTBl MArHMH M KATBIMIL: NMOJIOKeHHE B
[TepHOAHYECKOH CHCTEME XHMHYECKHUX 3IEMEHTOR J. 1. Meunneneega, cTpoeHHE
HX aTOMOB, HaxoxkleHHe B npupose. GU3HYECKHE ¥ XITMHYECKHe CBONCTEA MArHIS
¥ Kanbuusg. BaxHeHumme coegnHeHsas KanbLma (okcmp, FHIPOKCHI, COMH),
KECTKOCTS BOMBI 1 CIOCOBEL €8 yeTpanenus. ¥ )

AmoMuHEIL: nomoxerne B [TepHOTNTSCKOH CHETEME XHMITECKHX IEMEHTOR
A. H. Menneneesa, crpoenne atoma, HaxoxJIeHue B OpHpoge. Pu3HHECKHe U
XHMHYECKHE CBORCTBA AMOMMTHIIS. AMOOTepHBIR CBOHCTBA OKCHIA W THAPOKCHIA
aMIOMHHHES, '

Keneso: nonoxenue B Ilepuonueckoit cHeTEME XITMHYCCKHX snementoB ]I,
M. Menneneesa, crpocHue aroMa, HaXOKIEHHE B npHpoge. @usnueckue u
XHMHYECKHE CBOHCTBa Henesa. Okcuanl, THAPOKCHIRI H Cﬂilﬂ skemmesa (1) m xenesa
(I11), ux cocras, cBolcTBa M NOTyUeHHE,

Xumuuveckuit skcnepumenm:

O3HAKOMACHHE ¢ Obpasiamu METAIOB W CIJIABOB, HX (OH3WYECKAMHM
_ CBOHCTBAMM, W3Y4YEHHE  PpE3YILTATOR KOPPO3HH  METAINoB  (BO3MOKHO
HCIONR30BAHUE BHIEOMATEpUAllOB), OCOOEHHOCTEH B3aAUMOIEHCTBHS OKCHIa
KaubllMd W HaTpUA ¢ BOAOH (BOIMOXKHO HCIOIB3OBAHMNE BHIEOMATEPHATIOB ),
HCCIIEIOBAHKE CBOHCTB JKECTKOH BOBL, NPOLIECCA TOPEHHS Henesd B KHcnopojie
(BO3MOKHO  HCHONE30BANHE  BHICOMATEPUATIOB), NPHU3HAKOB  APOTEKAHHS
KAUSCTBEHHLIX DEAKLHA Ha HOHBI: MarHws, KajbLids, aTIOMAHHS, LHMHKA, Keae3a
(II) u xenesa (1), mean (II), Habmonenne ¥ onucaHue [POLIECCOB OKpaUIMBAHUS
NIaMEHH MOHAMH HATPHUA, KaJst K KaIblMsd (BO3MOXKHO WCTIOJL30OBAHTE
BHIEOMATEPHANOR), HCCTIE0BARME aM(OTEPHEIX CBONCTB MHIPOKCHIA ATIOMUHHSA
i rnﬁpomma [IHHKE, pellieHHe SKCTICPHMCHTAIBHBIX 3a1aY no Teme «Baxueliiuye
META/LIbl M UX CORINFHEHUI,

XumMHs 4 OKpy:Kkatolan cpeaa

BeitecTBa v marepuansl B nOBCeIHEBHON KU3HH uenomexa. besonacoe
. HCIIOINEB30BAHHe BEILCCTE U XMMHUSCKUX peakuui 8 Obity. [lepsas momous npi
XHMHYECKHX QJKOTaX H OTpaBleHHIX. '

XUMHHECKOe 3arpsasHeHue OKpYKaloWleH cpeisl (nmpejenkHas DOnyeTHMAas
KonUeHTpanms sewnects, fjamee — [IIK). Ponb xuMiK B penieHuH 3KOJ0THYSCKITX
npodmeM. . :

Xumuveckuil Ikcnepumenm;

H3YHeHHe 00pasi[oB MaTepHalloB (CTeK0, CILIABE METANIOB, MOJIUMEpPHBIE
MarepHasl). . \

Mexcnpeovemusie cease !



Peamisauus MeXNpeiMeTHBIX cB#3ell NpU wiydeHum xumuu B 9 KiIacce
OCYLISCTRIACGTCE HEPe3 HCHOJIL30BaHHe Kak OOLIMX eCTeCTBeHHO-HAYYHBIX
NOHATHH, TAK H NOHSTHIL, ABASIOMAXCA CHCTEMHBIMHI IS OTOSILHEIX MpeMeToR
ECTECTBEHHO--HAYYHOTO [IHKAA.

Obuuie ecTecTBeHHO-HAYUHEIE MOHATHA: HAYYHBIH dbaxT, runoresa, 3aKowu,
Teoﬁnﬂ, aHanu3, CHHTe3, Kiaccudukanus, ne’pﬁoquﬁocm, Ha0NIOHEHHE,
SKCMEPUMEHT, MOENMPOBAHUE, H3MEpeHWe, MOIeNb, SBIEHHE, NAPHHKOBAI
apdext, TexHOMOTHS, MATEPHAIIBL.

Ou3uKa: MaTepHs, arOM, 3TeKTPOH, TPOTOH, HEHTPOH, WOH, HYKITAZ,
| M30TOMbI, DPAAHOAKTHBHOCTH, MOJEKYI3, ITEKTPHYECKWH =apsi, NPOBOIHMKN,
MOTYNPOBOIHUKH, OHIMSKTPHKH. (bcamaﬂemen‘r,' BEIIECTBO, Teno, o0LEM,:
arperaTHoe CoCTOdHHE BelllecTRa, ras. PacTeOD, PACTBOPHMOCTE, KpHCTA/IHYECKAS
pelu€TKa, crutassl, dU3HYSCKHE BETHTHHB, €AUHHILBI HW3IMEPEHMS, KOCMHYecKoe
HPOCTPaHCTBO, rIaneTkl, 3883asl, Comie.

Buonorus: QorocunTes, nbIXaHHE, Guocdepa, skogucTemMa, MHHEDATLHEID
y/100peHHs, MEKPOITEMENTHI, MAKPOIIEMEHTEL, THTATETEHEIC BEIIECTEA.

Teorpagus: armoctepa. ruapocdepa, Mumepamsi, ' TOpHBIE  TIOPOIEL
MoesHble MCKOTaeMble, TOMTHBO, BOJHbBIE PECYPCHL.’ g



[LTAHUPYEMBIE PE3VJILTATHI OCBOEHHUS TIPOTPAMMBI no
XUMHUH HA YPOBHE OCHOBHOI'O OBIIEIO OBPA3OBAHNIS

JUYHOCTHBIE PE3YJIBTATHI

JImynocTHRE | pe3yahTATHI  OCBOCHHS NpoOrpaMMsl  OCHOBHOTO  0OIIEro
00pasoBaHus JOCTUIAKICS B XOA€ OOYUeHHS XHMHH B CHHHCTBE yvayebHol 1
BOCIIUTATENLHOM TeATEIRHOCTH B COOTBETCTBHE ¢ TPATHIIHOHHBIMH POCCHITCKUMH
COLUMOKYIABTYPHBIMU 1 JyXOBHO-HPABCTBEHHEIMH LEHHOCTAMH, [IPUHSTBIMH B
oBIUIeCTRE NPABUAAME H HOPMAMM TIOBEJCHHS | cndcoﬁc*rawm npoLeceam
CaMONIO3HAHMA, CAMOPASBUTHS K COLMATHUAIMHA 06 yYaroIIuXCs.

JIMYHOCTHbIE ©  Pe3yNbTaTsl  OTPAKAIOT  TOTOBHOCTE 00yHaromKXxcs

PYKOBOZCTBOBATECA ~ CHCTEMOW MOBUTHBHBIX IEHHOCTHRIX OpPHEHTAUHH |
 PACIIMPEHHE OITBITA JeSTENBHOCTH Ha e UCHOBE, B TOM YHCJ/IC B 9ACTH!

1) narpHOTHYECKOIo BOCHNTAHNS:

UEHHOCTHOTO OTHONTEHYS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHHECKOMY
H Hay$HOMYy HACefuIO, MOHHMAHHA 3HAYCHHS XHMMYECKOH HAVKH B KH3HM
COBpeMeHHOIO 00WjecTRa, criocobHOCTH BiIaZeTh AOCTOBEpHOH Hu(OpMaLMeH o
HEPEIOBBIX AOCTHKEHUAX W OTKPBITHAX MHKPOBOH M OTEYECTBEHHOH XUMHH,
3aHHTEPECOBAHHOCTH B HAYYHBIX 3HAHMAX 00 yCTPOICTBe MUpa M 0BecTRa;

. 2) rpamnanckoro BOCHHTANHA:

'MPEJCTABICHHZ O CONMATBEBIX HODMEX M npaa'vfgm'ax MEKITHUHOCTHRIX
OTHOLICHHH B KOJJIEKTHBE, KOMMYHHUKATHBHON KOMNETEHTHOCTH B OGLUGCTBEHHO
none3nod,  yuebro-mceneZoBaTenkekoil, TRBOpYecKoH  u JAPVIMX  BHIAX
ACATCILHOCTH, TOTOBHOCTH K Pa3HOO0OpasHON COBMECTHOH HEATENBHOCTH NpH
 BBITIOIHEHUH YYeOHBIX. MNO3HABATENLHBIX 337184, BBIIOJHEHHH XHMHYECKHX
PRCICPHMEHTOB, CO3TaHIH }’qﬁﬁthX [TPOeKTOBR, CTPeMJIEHHSA K B2aHMOIIOHHMAHHIO
H  B3aUMONOMOLIM B Tpolecce 3710 yueGHON MeATeNbHOCTH, TOTOBHOCTH
OLCHHBATE CBOE MOBEJICHHE W TIOCTYNKH CEOMX TOBAPUIIEH ¢ [O3HIMH
HPaBCTBCHHBIX H MPABOBBLIX HOPM C YYETOM OCO3HAHHS MOCIE/ICTBHI [OCTYIIKOB;

3) ueHHOCTH HAYYHOrO MOIHAHMS'

MHPOBO33PCHYSCKUE MPENCTABICHHS O BEIUECTBE W XWMWUECKON peaKiuu,
COOTBETCTBYIONIHE COBPEMEHHOMY YPOBHIO DasBHTHA HaVKA W COCTABISIOLIHE
OCHOBY JUIsl TIOHUMAHHS CYIIHOCTH HayqHo# xaprumsl Mpa, npencTaBnenus o6
OCHOBHBIX 3aKOHOMEDHOCTAX PpasBUTHSE MPHPOABL, B3aUMOCBS3SX 4YeloBeKa ¢
OPHPOIHON CPe/ioi. O POIK XUMHH B NOHAHHH 3THX 3aKOHOMEpPHOCTEi:

NO3HABATC/TRHEIC MOTHBEI, HAIIPAB/ICHHBIC HA MIOMYYEHHE HOBBIX 3HAHMUI 110
| XMMHH, HeoOXOIHMBIC A9 OODBACHEeHHS H&GJ‘HD_IIE.?MMK MPOLECCOB W ABICHHMN,
TO3HaBATELHOH, HHOOPMAUMOHHON M YHTATEIbCKOM KYNETYPEL, B TOM HHCHE
HABBIKOB CaMOCTOATENBHOH pafoThl ¢ Y4eOHBIMM TeKCTAMM, CIIpaBOYHOH



JUTEPATYPOH, AOCTYIHBIMH TEXHEYECKMMHE  CPENCTBAMM  MHGBOPMALIMOHHbIX
 TEXHOJOTHI;

HHTEpeC K OOVUCHHIO MW NO3ZHAHWIO, MOBOSHATENFHOCTH, FOTOBHOCTD H
cnocobrocTs K camMoo0pasoBamKio, TIPOSKTHON H  HCCAeNOBATENLCKON
JeATENBHOCTH, K OCO3HAHHOMY Bhibopy HaﬂpaBJIEHHOCTH H ypoBHA 00y4eHHS B
AanbHSHIIEM;

4) hopMHPOBAHHS RYJILTYDBI 310DOBBS:

OCO3HaHYEe [EHHOCTH KH3HH, OTBETCTBEHHOIO OTHOIICHHS K csoem-j
3/10POBBHO, YCTAHOBKH HA 3/I0PUBbIH 00pa3 JKU3HHE, OCOIHAHHWE MOC/ENCTBHA M
HENPHATHE BPEAHEIX IPHBLIYEK (YnoTpeGaeHus alKorois 3 TAPKOTHKOB, KypeHns),
HEeoOXOANMOCTH CODMIONEHHs npasun DES{)IIHCHOCIH opH  obpauieHuu ¢
XHMWYECKHMH BETIECTBAMHY B OBITY W DealinHOH KHZHM;

S) TpY/OBOro BOCHHTAHHA:

WHTEPeC K MPakTHYeCKOMY H3Y4eHHIO Mpodeccuil H TPY/Ia PasIHYHOro posa,
YBaweHue K TPYAY H pe3yleTaraM TPYHAOBOH [eATEILHOCTH, B TOM HHCIE Ha
OCHOBC [PUMEHEHHS NPESIMETHBIX 3HAHMM [0 XHUMHH, OCO3HAHHBIH Bb]ﬁdp
HHINBHIYAIBHON TPAcKTOPUN MPONOIKEHHs 00pa30oBatns ¢ YIETOM JTHYHOCTHBIX
HHTEPECOB H CIOCOBHOCTH K XUMHH, 0BMIECTBEHHAIX MHTEPECOR W NOTpeBHOCTEIH,
YCILIHON MPOMHECCHOHANLHOH NeSTETEHOCTH W DAIRMTUS HEOGXOMMELX yn{emm
FOTOBHOCTE 81aNTHPOBATLEH B NPOECCHOHATLHON cpee;

6) 3K010r H4ECKOro BOCIHTAHHA: .

- 9KONOTHYECKH  L€JIeCO00pasHoe OTHOMIGHHE K MPUPOAE KaK HCTOUHHKY
JH3HH Ha 3emae, ocHOBe €€ CYIIECTBOBAHUA, NOHAMAHHE LIEHHOCTH 3IOPOBOTO
OezomacHoro obpasa IKW3HH, OTBETCTBEHHOE OTHOWIEHHE K coOCTBEHHOMY
unzHﬁE:CKomy H NCHXUYECKOMY 3A0POBLIO, OCO3HAHHME HEHHOCTH CcobnioicHKS
_ npasull GesonacHoro noseaeHus npu paloTe © BelECTRAME, A TAKKE B CHTYAaLIHAX,
YIPOKAIOMIMX 3/IOPOBBI0 W XU3HH THONei;

CIIOCOOHOCTH NPUMCHSATH 3HAHHA, HONYUAEMEE NPH H3yHeHMH XHMMHY, ads
PeLIeHUA 3a)ia4, CBA3AHHEIX C OKPYKAIONIEH IPUPOAHOM Cpeol, N/ MOBBINIEHH s
YPOBHA  JKONOIAYECKON KyJIBTYphl, OCO3HaH€Wd I00aIbHOrO xXapaxrtepa
IKONOTHHECKUX NpobieM ¥ TyTell WX pelenus NMOCPEACTBOM METOIOB XHMHH,
AKOJJOTHHECKOr0 MBIILIeHUs, VMeHUS PYKOBOACTBOBATECH MM B HGBH&BHTE.’IbHﬂﬁ;
KOMMYHHKATHBHON ¥ COLMATBHON NMpaKTHKE.

-METANPEIMETHBIE PE3VJILTATHI

‘B cocrage MeTanpeIMeTHBIX pPe3yIhTaTOR Ehlﬂé."[ﬂml“ 3HaYAMBIE 115
(OPMHPOBAHMS  MMPOBO33PEHHST OOLIGHAYYHEIC TOHSTHS (3aKOH, TEOpH,
APMHLHIL, THNOTE3d, BAKT, CHCTEMA, [Ipoliece, IKCTIEPHMEHT U JIPYTOE.), KOTOpbie

HCTIONL3YIOTCA B ©CTeCTBEHHO-HAYYHbIX YUEOHBIX TIpenMerax M II03BOISIT HA
| OCHOBE 3HAHUHA W3 THX TIPEAMETOR d;lopMﬁpDBaTb.HpEﬂCTﬂBﬂEHHB 0 [RIOCTHON



HaYYHOH KapTHHE MUpa, U YHUBEDPCATbHAIE YHeOHbIE ﬂeﬁc‘mui (rmosHasarelsHkle,
KOMMYHHKATHBHBIE, DErVISTHBHEIE), KOTOphle obecnednHBaloT (GOpPMHpOBAHHE
FOTOBHOCTH K CaMOCTOATENBHOMY [UIAHHPOBAHHMIO M OCYLIECTBICHHIO yueGHOi
IeATE/IBHOCTH. '

[MosnaBarensabie yHABepcaibabie yuebHbie AelicTBHS

bazosbie noruveckue geiicrpus: " ,

YMEHHS HCIIONB30BATh NPUEMBI JOTHHECKOrO MBIIIIEHHS [PH OCBOSHHH
SHAHWI: PACKPLIBATH CMBICI XMMHUYECKHX NOHATHI (BBIIENSTH MX XapakTepuble
MPU3HAKH, YCTAHABIHBATE B3AHMOCBH3E C APYTHMH TIOHSTHAMM), MCIIOJb30BATEH
MOHSTUS J1sl OCBACHEHUA OTACTRHEIX (JAKTOB U ABJCHUH, BEIOHPATS OCHOBAHMS U
KPHTEPHH U9 KIACCHPUKALME XMMAYECKUX BELIECTB M XHMHYECKHX peakiHii,
YCTAHABNHBATH NPHYHHHO-CNEICTBEHHEIE CBS3M MeXKAy OOLEKTaMH H3y9eHws,
CTPOUTH JIOIMIECKHE PacCy K aeH:s (uﬂ,uyxmnnme,,neﬂyri'ruﬂnme, 10 aHAIOIvH),
JICATH BbIBOABI ¥ 3aKTHYEHMS;

YMEHHE TMPHUMCHSTL B MpoliecCe MNO3HAHHA [OHATHS (NPEAMETHEIE M
Memftpemyemhle},'cumsoﬂnqecme (3HaKOBBIE) MOJIE/IH, HCTIOME3YEMBIE B XMMHH,
. IPe0dpasoBbIBATL WIHPOKO IPHMEHAEMEIE B XHMHH MOJACTLHLIE [PencTaBlIeHus —
XUMUYECKHH 3HAK (CHMBOJL 3/1eMeHTa), XHMuYeekas opMyaa H ypaBHeH#ne
XAMUYECKOH peaKuuy — pH PeIleHHN YyHeOHO-NO3HaBATEIbHBIX 32144, ¢ VUETOM
ATHX MOJCMEHLIX NPEACTABICHUN BRIBINTE ¥ XapAKTEPH3IOBATh CYLICCTECHHbIE
NPH3HAKH W3Y4aeMbIX 00BLEKTOB — XMMHHECKHUX BELLECTR M XHMHHYECKUX PeaKiiuii,
BLIABIATL  OORME  3aKOHOMEPHOCTH, MPHYMHHO-CHENCTBEHHBIE CBA3H W
NPOTHBOPEYHA B M3Y4aeMbIX NpOLeccax H AB/IEHMSIX. ‘

basoBrle HecaenoBaTe AbCKHE JeHCTBHSA: .

- YMEHHE WCHOJB30BaTh MOCTARIEHHBIE BONPOCE! B KAYECTBE MHCTPYMEHTA
NO3HAHWA, 4 TAKKE B KAYECTBE (OCHOBBI U1 hopMUDOBAHUS T'HITOTE3El MO
[IPOBEPKE MPABHUILHOCTH BRICKA3EIBAEMBIX CYIKIIEHWIA;

NpHOBPeTeHre OmBITa 110 [JIAHUPOBAHWIO, OpPrady3alldd W [POBEIeHHIO

YHCHHYECKHX  SKCIEPHMEHTOB, ywmenne HabmOJaTe 38 XOZOM TIpolecca,
 CAMOCTOSTEIbHO [IPOrHO3HPOBATE Ero PE3y/LTAT, (ROPMYIUPOBATE 000DIIEHHS |
BBLIBOZBI TI0 PE3YJIbTATAM IIPOBEIEHHONO OTBITA, HCCIEHOBAHNS, COCTABNATE OTHYET
0 npoaenanHoil pabore.

PaGora ¢ nudopmaumeii:

YMEHHE BhIOUPaTh, AHATM3WPORATS W MHTEPIPETHPOBATE HHPOPMATIHIO
PasTHYHBIX BUIOB 1 (OPM NPEICTABNCHNUA, MOMYHAEMYIO H3 PA3HBIX HCTOYHAKOR
(Hay4HO-HOMYNAPHAS IMTEPATYPA - XHMHUUECKOro COJepiKaHHs, CHpaBoYHbIe
nocobust, pecypest Mutephera), kputhHueckn OICHHBATH THOTHBOPEUYMBYIO W
HE/IOCTOBEPHYI0 HEPOPMALIAD; !



YMCHHUE MPUMCHSTL PAsTHYHLIE METONL M 3aMPOCH! pH MOHCKe U oTOOpE
HH(OPMALMY H COOTRETCTBYIOLIMX AAHHBLIX, HCOOXOAHMBIX /1S BHITIOMHEHHS
Y4eQHBIX H IO3HABATR/IRHBIX 33184 OTPEASAEHHOrO THIA, NPHOOPETEHNE OMbiTa B
ODNIECTH  HMCHONB30BAHWS m-t(bopMaumo'ﬂﬂo-}mm&yumgmahhm TEXHOIOTHIA,
OBJIAICHHE KY/IbTYPOH aKTHBHOIO MCIOIL30RAHNY Pa3TIHYHEIX MNOHUCKOBEIX CHCTEM,
CAMOCTOATEILHO BHIOHPATE ONTHMATBHYIO (BOpMY OpeacTaBneHud MHGOpMaIuu 1
WIUTIOCTPHPOBATL  pellacMble.  3aasy HECITOXKHBIME  CXeMAMH, JiHarpaMMamMu,
- ApYTUMH QopmaMu rpaduky 1 ux KOMOUHALMIMH;

YMEHHE HCMNONL3OBATE W aHanﬁmpoBaTL‘ B mnpouecce yueOHOH m.
HCCE/IOBATE/IBCKOH NefTeNnbHOCTH HHOOPMALHIO O BIMAHHHK OPOMbBILIIEHHOCTH,
CE/IBCKOTO XO3AHCTBA M TPAHCHOPTA HA COCTOAHUE OKpYy®awliel npupoadol
Cpemsl. _ '

KommyHucarusuele yunpepeaasnbie YuecOHBIe AeficTBHH: ,

YMEHHS 3aj1apaTh BOOPOCH (B XOA€ THATOMA H (MIHE) OHCKyccuH) mo
cywectsy  obcyxaaeMoil  Temsl, (opmynuposats  ceou MpeLIoKeHUA
OTHQCHTENBHO BRINO/IHEHNS IPeUIOKEHHOHN 381a9M:. g

YMCHHS  NPEACTARNATS  NONYWEHHBIE  PE3YABTATEl  NOIHABATENLHON
ACATEILHOCTH B YCTHBIX M THCHMEHHBIX TEKCTAX; IeJaTh Npe3eHTano
PE3Y/ILTATOB BLUIOTHEHNMS XMMUUYECKOTO SKCTIEpHMeHTS (1abopatoproro ombita,
- 1200paTopHOi paboTh MO MCCIeNOBAHHUIO CRONCTR BELIECTB, y4eOHOro mpoexra);

YMEHHA y4eOHOIO COTPYIHHYECTBA CO CBEPCTHHKAMM B COBMECTHOI
MOSHABATE/ILHOH W HCCNE/IOBATeNBCKOW  AesTeNbHOCTH NpM  pelieHMH
BOIHUKAIOIMX OpobreM HA OCHOBE yu2Ta OBmMX HHTEPECOB M COIIACOBANMA
nosuuui (obcyxaenns, ofmen MHCHMAMH, «MO3TOBbIE WITYPMbBDS, KOOPAHHALHS
COBMECTHBIX  eHCTBHH, c;npe;ie:[eme KPHTCDHEB MO OUEHKE KayecTsa
BBIIOTHEHHO paloThl ¥ apyrue).

Peryasrasnsie yHHBepcaabunle yaebubie qeficTBHA: -

. YMEHHE CAMOCTOATENLHO ONPENETATE LENu JEATEJBEHOCTH, TUIAHHPOBATE,
OCYLIECTBIATD, KOHTPOMMPOBATh M NPH HEOOXOLHMOCTH KOPPeKTHPOBATh CROIO
HEeATEILHOCTE, BhibupaTs Hanbonee sdGbexTHBHLIE cOCOGE! peiiesus yqeGHbIx u
MO3MABATENBHEIX  38/1a4, CAMOCTOSTEIEHO COCTABIATL MM KOPPEeKTUPOBATE
. NPEIVIOKEHHBIH  aTrOpUTM  OelCTRU [pH  BRIMOTHEHHH 3a1aHUi ¢ yudToMm
HOTYHEHUs HOBBLIX 3HAHMH 06 u3yuaembix OBBEKTAX — BENECTBAX M peaKiisx,
OLEHHUBATL COOTBETCTBHE TOMYHCHHOTO PEIYNETATA 334BICHHOIN LeNH, yMEHHE
HACTIOMB30BATE W AHASHPOBATE KOHTEKCTDI, IPSITAraeMble B YC/I0BHHK 3a1aK Wi,

NPEAMETHBIE PE3VIBTATEI

B cocrape nipeamersix PE3YIBTATOB MO OCBOGHHIO 00%2aTeTBHOTO
COLePKaHuA. YCTAHOBICHHOTO AaHHOH (helepanbHoir paboueii npnrp&mmoﬁ:
BRIACIIAIOT: OCBOCHHbBIC ODYYArOIIMMHCH HayuHEIE 3HAHM, YMEHHA B cnocolsl

" . ‘ L ]
&



AeHCTBHA, crneundHdeckue  miw OpeIMeTHOH o0nacTH  «XuMHL», BHIbI
ACATENBHOCTH MO  HONYYEHHI0 HOBOIO  3HAHHA, ero HHTEpIIpETALnHy,
(peodpasoBaHHiO U IPUMEHEHMK) B PASTHIHbIX Y4eBHEIX H HOBBIX CHTYAIIHAX.

K xomy obyuenus & 8 ikaacee NPEIMETHBIE Pe3yIBTATLI Ha DA30BOM YPOBHeE

AOMKHEL OTPAKaTs COPMUPOBAHHOCTS Y OBYHAIOMIXCH Y MEHHI: '

* PACKPBIBATH CMBIC] OCHOBHBIX XHMHYECKHX TOHSTHI: aTowm, MOJIEKVIA,
XHMUYECKUH 3EMEHT, TPOCTOE BEMIECTRO, CHOXKHOE BeIlecTBO, CMeck
(0aHOponHas ¥ HEONHOPO/HAS). BATEHTHOCTS. mﬁucu’renmasr aromHas |
MOICKYNApHas Maccd, KOMHYECTBO BEIIECTBA, MOMb, MOMSPHAS MACCE,
MAacCasas IOV XHMHYECKOrO IEMEHTa B COCHHHEHNN, MOJISPHBIH 00BEM,
OKCHI, KHCIOTA, OCHOBAHME, COIb, 3NMEKTPOOTPULIATENBHOCTSL, CTENeHb
OKHCIICHHA, XHMHYECKas Peakims, Kiaccuduialis peaKkUwi: peakiuu
COCAUNCHHA, pCaKUMH  DANOKCHNHS, PEAKUMH 3aMEILEHUS, PEeaKiHn
00MEHa, K30~ ¥ 3HI0TepPMHYECKHE peakiiu, Tennoroi 3¢ ekt peaxiyu,
AP0 ATOMH, DACKTPOHHBIA CIOI aroMa, aTOMHasg opduTalb, pPaaHyC
aTOMa, XHMHYeCKas TBA3b, NOIAPHAT U HENo/spHais KOBAICHTHAS CBS3b,
HOHHAA CBA3L, HOH, KaTHOH, aHHOH. PACTBOP. MACCOBAd JONS BEILECTBA
(IIPOLIeHTHAN KOHLGHTPALHS ) B pacTBope; ,

(* WILOCTPHPOBATE  B3AUMOCBA3L OCHOBHBIX XHUMWHOCKMX NOHATHH #
HPHMEHATH ITH TIOHSTHUS HPY ONMCAHHHN BEIIECTE § Hx NpeppalieHH;

* HCHOIB30BAaTe XMMUYECKYIO CHMBONHKY [0 coOCTaBicHus (OpMyn

| BRHECTB M YPABHEHMH XMMMUECKUX PeaKiii:

* ONPELEeNdATh BANCHTHOCTH ATOMOB 3JE€MEHTOB B OHHAPHBIX COCHHHEHMIX,
CICOCHR  OKMCIEHHS  SAEMEHTOB B , OMHEPHBIX  COCIHHEHMAX,
MPHHAANEKHOCTL BEIICCTE K ONPEJeNEéHHOMY KIACCY COeMMHeHHi [0
(hopMmynaMm, BHI XMMHYECKOH CBA3M (KOBANCHTHAT W HOHHas) B
HEOPraHHYECKUX COCIMHCHUAX, '

* PacKpblBaTh CMBICT [lepuommveckoro saxona JI. M. Meungeneesa:
AEMOHCTPHPOBATE NOHUMAHKE TEPHOMMYECKON 3aBHCHMOCTH CROMCTH
XHUMHYECCKHX 3[EMEHTOR OT HX TONOWeHus B Ilepuonnueckoii cucteme,
3aKOHOB COXPAHEHHA MACCH BEIISCTB, NOCTOAHCTEA . COCTABA, ATOMHO--
MOJICKYTIAPHOTO y4eHUs, 3aK0Ha ABOraapo; !

© OIHCHIBATE W XAPAKTEPH30BaTh TAONHYHYIO (opMmy Hépﬂoanqecmﬁ

| CHCTEMbl XHMHYECKHX 31€MEHTOB: pasiH4alh TIOHSTHN «ITABHAS
noarpynmna (A-rpynna)y u «nodounas noarpynna (b-rpynmna)», mansie n
OOJBIINE NEPHUOLLL, COOTHOCHTL O0603HAYEHHS, KOTOpLIE HMEHTCH B
Tabmulle «llepromudeckas cHcTEMA XUMHYECKHMX 51eMeHTOB I
MeHeneeBay - ¢ YMCIOBBIMHU XapaKTepUCTHKAMH CTPOEHKHS aTOMOB



XHUMHYECKUX 3JIEMEHTOB (COCTaB ¥ 3apaa 9/1pa, obliee YHCTo MEKTPOHOB
¥ pacrpeeIcHIe HX [0 IeKTPOHHLIM ClTosiM )

KJIacCHHEINPOBaTh XUMHYSCKHE AIEMEHTB], HEOPTAHHYECKHE BElllecTsa,
XHMHHCCKHME peakiuu (Do 4melly H COCTABy VHACTRYIOUWHX B peaxkumy’
BemeeTs, no TeiosoMy a(hexTy);

XapaKTepH30BaTL (ONMHMCHIBATE) OOLIME XUMHYECKHE CROMCTRA BellecTs
PasIIU4HBIX KIaCCOB,-MOATBEPIIAL OMICaHLe [PHMEPAMH MONEKYIAPHEIX
YPABHEHHH COOTBETCTBYIOMNX XHMHUSCKHX peaxKLu; .
MPOTrHO3HPOBATH CBONHCTEA BELIECTE B 3aBHCHMOCTH OT WX KA4ECTBEHHOLO
COCTaBa, BOIMOXKHOCTH [POTEKAHHS XHMH'-IECKPIK [peBpaileHdil B
PA3THYHBIX YCIOBHSX; ' |

BLITHCIATE  OTHOCHTENIBHYHO MONEKYJIAPHYIO W MOJIIPHYIO  Macchl
BEIICCTB, .MacCOBYI0 OO XUMHYECKOTO SIEMEHTaE [0 (popmyne
COSIMHEHUA, MacCOBYIO OO BELIECTBA B PACTROPE, OPOBOJIHTE PACHETHI
[10 YPABHEHHEO XMMUYECKOH peaKimit )

UIPHMEHATE OCHOBHEIC ONEPALHH MbICIHTEIBHON JesTeNbHOCTH — AHATHT'
W CHHTE3, CpaRHeHHe, obollueHHe, cucTeMaTHIALMD, KnaccHQPUKAIIHI,
BBUABIICHAS NPHYMHHO--CIEACTBEHHLIX CBA3SH — s H3YYEHHS CBOWCTB
BEIIECTE H XHMHYECKHX peakiiii, ecTecTBeHHO- -HAYYHble METOIb!
NO3HAHAA — HAOMOAEHHe, WaMepeHue, MOZACTHPOBAHKE, IKCHIEPHMEHF
(peanbHBIH H MBICIICHH bifi);

CISAOBaTe  MPABHNAM  [ONB30BAHHS  XHUMHYECKOI HOCYZOH W
1abopaTopHbIM  00OPYIOBAHMEM, A TakKe OpBBHTIAM  o8palleHHs ¢
BCICCTBAMA B COOTBETCTBUH C MHCTPYKLHSMH 110  BBITIOMHEHMIO
JlaboparopHkix XAMMHECKHMX OIBITOB MO MNONYYCHHIO U COBHpaHmIo
ra3oo0pasHelX  BeLeCTR (Bozopona u kucropona), OPHTOTORISHHE)
PacTBOPOB C onpeaeléHHON MaCCoBOMH ,E[{).]'IEid PACTBOPEHHOIO BELLECTRA,
VIAHKPOBATE M [IPOBOAMTL  XHMHYECKHE 3KCIIEPUMEHTBl  [10°
PACTIO3HABAHHIO PECTBOPOB WIENOYEH H KHCIOT ¢ TTOMOIIBIO Hﬂmma:mpoa
(makmyc, hesonpranens, METHIOPAHK W Ipyrie).

K xoniy oby4erns B 9 knacce Mpe/IMETHEIE pe3ynkTaThl Ha 6a30BOM yPOBHE
JONHCHDBI OTPAKATE Ci])OpMHpﬂBElHHGCTb Y 00Y4aI0LINXCH yMEHHi:

PACKPRIBATE CMBIC OCHOBHBIX XHMHYECKHX [HOHATHE: XHMMYeCKU
SICMCHT, aTOM, MOJIEKYI4, HOH, KATHOH, AHWOH. POCTOE BEIecTRo,
CHIOKHOE BELECTRO, BAITSHTHOCTE, BHE:KTpDOTlehTEJbHUCTL, CTeNEeHk
OKHC/ICHUA, XMMHYECKAsT PeaKiusl, XHMHYECKas CBA3h, TerLIORBOi apdexr
peaKilud, _ MoTs, MOApPHBIH  08BéM, = pactsop, 3AEKTPOIUTEL
HESMEKTPONUTEL, 3TCKTPOIKTHYECKAS IHCCOLIHAIIMS. peakuny HWOHHOIO
obMena, xaranusarop, XHMHYECKoe paBHOBecHe, ofpatumele u



HEOOpATHMBIE DEAKUHH, OKACITHTRILHO-BOCCTAHOBHTENBHBIC PEAKLWH,
OKHCIHTETh,  BOCCTAHOBHTENB,  OKHCICHHE ¢ ¥ = BOCCTaHOBIEHHE,
AIUIOTPONHA, AM(POTEPHOCTE, XHMUYECKas CBI3L (KOBAJEHTHAS, HOHHA,
METAMIMMECKAs), KPUCTANNMYecKas PELETKa, KOPPO3MS METAlIoB,
CILIABLI, CKOPOCTh XMUMUYErKol PeaKIHH, MpenelbHo JomyeTHMAan
konneHTpauus IT1K senlectna:

MIUTIOCTPHPOBATEL  B3AHMOCBA3bL OCHOBHAIX XHUMHUYECKWX TOHSTHI
MPAMEHATh 3TH MOHATHS [IPH ONUCAHNHA BELECTB U UX NPEeBpallienui;
HCIIONIB30BATh  XMMHYECKYI0 CHMBONHKY U COCTaBIICHHS (opMyn
BeIIIeCTB U YpaBHeHUH XHMHYECKUX PeaKiHii;

OTIpe/IesTh BATEHTHOCTD U CTENEHS OKHCICHHS XHMHUYECKHX SIEMEHTOR B
COCHMHEHMAX DA3IHYHOTO COCTABA, NPUHALICKHOCTE BelNecTs K
OTMpesieieHHOMY KJIAcCy CcoeanHeHmH mo dopMyliaM, BHA XHMHYECKOH
CBA3H (KOBAICHTHAA. MOHHAA, METANIMYECKAs), B  HEOPraHWIeCKHX
COSIMHEHUAX, 3apa/l HOHA HO XMMHYECKOH (opMmyne, xapakrep cpeisl B
BOZHBIX PacTBOPAX HCOPraHMYECKHX COSIMHEHHH, THII KPHCTAILIMYECKOi
PELIETKH KOHKPETHOTO BEIeCTRa;

packpsiBate cMbici [lepuomwueckoro saxona JI. WM. MeugeteeBa
JCMOHCTPHPOBATE €T0 MOHHMAHME: ONKCHIBATL W XAPAKTEPH30BATH
rabnuynyo dopvy [lepuonuueckol cHeTeMBI XHMHYECKHX 3JIEMEHTOB:
pasiiHaTh MOHATHA «riaBHas noarpynma (A-rpynna)y H «nobounas
noarpynma (B-rpymma)», wMankie u GONbIIME HEPHOALL COOTHOCHTE
ofo3HaveHHs, KOTOpBIE HMCIOTCA B NEPHOAMYECKON Tabiauue, c
YHCIOBBIMK  XAPAKTEPHCTHKAMM  CTPOCHHS  4TOMOBR  XHMEHYECKHX
SMeMEHTOB (cocTaB M 3apsi  sgpa, o0lIee YHCIO 2IEKTPOHOBR M
pacnpeneneHne HX 10  WIEKTPOHHLIM ,cnom?,_ o0bdcHATE 00ULHe
3aKOHOMEPHOCTH B MIMEHEHMH CBOMHCTB 3JIeMEHTOB H WX COeNUHESHHUI B
lIpenenax ManklX NepHONOB M IIaBHLIX MOJATPYII ¢ YY48TOM CTPOSHHS HX
aTOMOB,;

KIacCuQUUMPOBATE XHUMHYSCKHE 3TEMEHTLI, HEOPraHMIecKHe BEILEeCTRa,
XHMHYCCKHE peakUuy (Mo 9HCIYy M cOCTaBY YYACTBYHIMX B DEAKIIHY
BEIIECTB, M0 TEMIOROMY 3MEKTY, MO MIMEHEHWI0 CTeneHeil OKHCIeHHS
XMMHYECKHX 31IEMEHTOB); B
XapaKTepH30Barb (ONHCLIBATE) ODMIMe M coenmpuUYecKue XUMHUECKHEe
CBOHACTRA NPOCTHIX ' M CHOKHBIX BEMLECTB, HOATBEPKIAA ONMHCAHHE
MpHMEpPaMK MOJCKYIAPHBIX H HOHHLIX YPABHEHHI COOTBETCTBYHOIIMX
XUMHYECKUX PeaxiiHil; ,

COCTaB/IATh YPABHEHUS 3IEKTPOIMTHYSCKOH JHCCOUMALIHM  KHCIIOT,
lIe104eH U coneH, MolHbIe W COKpalEHHER ypamgeﬁm peakiuMi UOHHOIO



OOME€Ha, ypaBHEHWH peakuuit, ODOATBEPIKIATOUIAX  CYIIECTBOBAHME
FEHETHYCCKOH CBS3W MENTY BeLUSCTBAMH PASIHIHBIX KIACCO B; '
PAacKpeiBaTh CYLIHOCTE  OKMUCIHTENBHO-BOCCTAHORUTE ThHBIX peakuuii
HOCPEACTBOM COCTARJICHH 3NISKTPOHHOTO GallaHca 3THX peakilmii;
[POTHO3HPOBATH CBOMCTBA . BEMISCTE B 3aBHCHMOCTH OT KX CTpPOEHMUS,
BOSMOXHOCTH TIDOTCKAHWS XWMHMYECKUX TIpeBpamiesuii p PA3THYHBIX
YCIOBHAX; *

BLIUACIATE  OTHOCHTENBHYIO MONEKYJSDHYH) W MONAPHYIO  MAacChl
BEIUECTB, MACCOBYID JIOIIO XMMHYECKOTO 9IeMeHTd o hopmyiie
COSIUHEHHA, MAcCOBYIO JOMIO BELIECTBE: B PACTBOPE, NPOBOANTE pacuérhl
M0 YPaBHEHHIO XHMHYECKON peakiuu;

cob/ofaTh  MpaBUNZ  NONL3OBAHHS - XUMHUYECKON nocynol  w
n1abopaTopyLiM  00OpYIOBAHUEM, a TaKKe NpaBuila odpalleHHs ¢
BELIECTBAMM B COOTBETCTBMM ¢ HHCTPYKUHAMH TIO  BBINOJHEHUIS
na00PaTOPHEIX XMUMHYECKHX OMBITOR IO NOMYHEHHI0O ¥ cobupaHuio
razoo0pasHbIX BEIECTR (aMMHaKa 1 YTAGKHCIOro raza);

MPOBOIMTL  PEaKUHM, [OATBEDKIAOLIHE  KAYeCTBEHHLI cocTan
PA3THYHBIX BELICCTB: PACIO3HABATE ONbITHEIM [IYTEM Xnopui-, OpoMua-,
HOmun-, KapOoHaT-, tocdar-, cummkar-, CYAbDAT-, TFHIPOKCHI-HOHEL,
KATHOHB! aMMOHHS M HOHBI H3YYEHHBIX METAIIOB, NMPHUCYTCTEVIONIUE B
BOJIHBIX PACTBOPAX HEOPraHWYECKHX BELECTH!

TPUMEHATE OCHOBHBIC OMEpPAUMl MBICTHTEIBHON IeATeIbHOCTH — AHATHS
H CHHTC3, CpaBHeHMe, o00ODIICHHe, CHUCTEMATU3ALHIO, BhIIBICHHE
NPHYHHHO-CISACTBEHHBIX CBS3EH — N/IA. M3yYCHHUS CBOMCTB BEILECTR
XHMHYECKHX peakuid, eCTeCTBCHHO-HAYYHBIE METOlbl [O3IHAHHS —
HabmoAeHue, UaMepeHue, MOACTHPOBAHHE, IKCHEPHMEHT (peaibHBIH #
MBICTICHHBIH ),
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