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MOSICHUTEJbHAS 3ATTNCKA

0 XUMHMM HA YpOBHC OCHOBHOTO oGuiero o6pa3oBatind COCTaBIEHA HA OCHOBC
yipTaTaM OCBOCHUS OCHOBHOUM 00pa3oBaTENbHOM 1POrpaMMbi OCHOBHOTO
afiyist, NpencTaBicHHbIX B dTOC 000, a TaKke Ha OCHOBC dbenepanbHON
Ll BOCIMTAHHAS W C YUETOM KOHUCTILMM TpPenoaBadis y4eGHOTO 1IpeIMETa
BaTelIbHBIX OpraHu3auiax Poccuiickoii Peacpanym.

0 XAMWHM [aéT TNpedcTaBIeHHE O LCIAX, obimeit cTpaTernn OOYHEHVA,
BUTHS OOYUAIOIIMXCSA CPeNcTBaMK yueOHOro MpEaMeTa, YCTaHaBIHUBACT
METHOE COaepianue, mperycMaTpuBact pacrpeeNiense €ro no kiaccaMm
o pas/eram H TeMaM NporpaMMbl 1O XAMHH, OTPEJeNseT KOMMIeCTBCHHLIE 1
Ka4eCTBEHHbIE AKTCPUCTUKU COJAEPKAHHS, PEKOMEHIYCMYIO [10CIIEIOBATENBHOCTE M3Y4UECHUA
XUMHH ¢ YUETOM [MEKTIPEAMETHRIX 1 BHYTPUMIIPSAMETHBIX CBA3EH, JOTHKH yueGHOTO mpouecca,
BO3PACTHLIX 0COPEHBOCTEN 0GYYAIOUIHXCA, OTPEENiAeT BOSMOKHOCTH IpeaMeTa JUls peajldsalliii
TpeGoBaHuil K PE3yIBTaTaM OCBOCHHA ocHOBHOU 06pa3oBaTeNbHOW MPOrpaMMbl  Ha YPOBHE
ocuopHoro oOuEfo obpasoBanus, a TAKKE TpeGOoBaHUi K pe3yNbTaTaM o0y4yeHds XUMUM Ha
ypoBHE uenefl HfyueHHs NpeiMeTa 1 OCHOBHBIX BHJOB y4eGHO-TIO3HABATENHHON ACATCNBHOCTH
oGyuaronierocs fip OCBOCHHIO y4eBHOro COACPKAHHU.

Jannc XANMM CHyKUT OCHOBOH s (GOpMHUPOBAHHS MUPOBO33PEHUS o0y4JaroIerocs, ro
npeficTasiIeHuH [ MaTEPHATBHOM ¢JIMHCTBE MUpPA, BAXKHYIO POJIs UIPAKOT dopMuUpyeMble XUMHIEH
npeACTaBICHNA (G B3aIMONPEBPAICHUAX SHEPriuK U o6 DBONIOIMH BEIIECTB B IPUPOAE, O MYTHX
peureHds  THOGAILHEIX npoGieM  yCTOHYHBOTO — PasBHTHA GeOBEYECTBa —  CBIPBEBOIL,
3HEPreTHYECKON,| uLeBoit 1 KoNorHIecKoil 6e30MacHoOCTH, nipo0ieM 31paBOOXPAHEHHA.

Hzyaenne|JuMHUn.

criocoOcTRyeT peand3anun BO3IMOJKHOCTEH A1 caMopasButusd U dopMupoBanUs KyJIbTypbI
AVYHOCTH, €€ ofilleﬁ 1 QyHKIMOHANLHON rPaMOTHOCTH,

sHOCHT Bkfai B QopMHUpoBaHHE MBILUICHUA H TBOPUECKHX criocobHocTel 00yJarolNXCs,
uappikos  Mx|| camocToATensHOH ygefGHOM  ACATENILHOCTH, IKCOEPUMEHTANBHBIX U
pccnenoparenbfux  YMEHH, HeoOX0AuMBIX  Kak B [HOBCEAHEBHOM KM3HH, TaK W B
npodeccHoRanbyor AeATENRHOCTH, -

snaKoMiT §o creruduxoi HayyHOTO MBILILICHI, 3ai1a/IBIBAET OCHOBEI IENOCTHOTO B3IVIANA
Ha eIMHCTRO |JpUPOMBI H UCIOBEKA, gBIAETCA OTBETCTBEHHBIM OTanoM B popmMHpOBaHHH
ecTeCTBEHHO-HiUHOH rpaMOTHOCTH 00y IaoIHXCA;

criocoGeTHyer GOopMHUPOBAaHUIO LEHHOCTHOIO OTHOTIEHHA K SCTECTBEHHO-HAY THbIM SHARWAM,
K IPUpPOAE, K YEfloBeKy, BHOCHT CBOI BIUTAJL B FKOIOTHAIECKOE 00pas0BaHie o0 yuaroInXCs.

_ Jiaunbic |§amnpaBicHud B oGydeHny XUMuH 00eCTIeUUBAIOTCA crieunduKoi  ConepIKanyd
yueGHOrO npejpeTa, KOTODBIH SBIACTCA MENArOrHICCKH ANATHPOBAHHBIM OTPAKCHUCM HazoBoH
HAYKH XMMHIH H§ ONpeEenEIHOM ITame e& pa3BuUTH.

Kypc xi§uH Ha YPOBHC ocHOBHOrO 00mero o0pazoBaHus OpMEHTHPOBAH Ha OCBOCHUC
00yJaronuMu¢y CHCTCMBI HepBOHAYAJIBHBIX NOHSTUY XUMUHA, OCHOB HeopraHuyeckoii XuMun
HEKOTOPHIX OTAEABHEIX 3HAUUMBIX NORATUH OPraHHIECKON XUMHUML.

CprKTyil coflepKanys TIPOTPaMMbl [0 XHAMITH copMupoBaHa Ha OCHOBC CHCTEMHOTO
noaxoma k e&|usydenmio. Copepianie CKJIQIBIBACTCA M3 CHUCTCMBL [OHATUH O XWMHYECKOM
seMedTe ¥ |HellecTBe M CHCTEMBI (OHSTHH © XHMHYECKOH pearumu. Ofe 3TH CHUCTEMBI
CTPYKTYPHO Tranmoaaﬂm [o MPWHIMITY TOCIEA0BATEARHOTO pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETRYECK Ipe/ICTABNCHMH PasHOTO YyPOBHA:

— aToMHIOFMO/IEKYISPHOTO YUEHMs KaK OCHOBBL BCCTO €CTECTBO3HAHUA;

~ Tepuqfuaeckoro 3aK0Ha J1. V1. Menpienieea Kak OCHOBHOIO 3aKOHA XUMHH;

— yueHHs§ 0 CTPOCHNH aTOMA 1 XHMMUIECKOH CBA3N;

— npeacithsnenuii 06 3IEKTPOIATHYCCKOH AUCCOIMALIIH BEINECTB B pacTBOpAX.

[1porpamma
TpeGoBaHMd K T
obmero 00pasoB
paGoueii mporpa
«Xumusg» B 00p

[TporpaMm
BOCTINTAHUA U
ofs3aTeNpHOe 1
CTPYKTYpUpOBaH




Teoperuueckfie 3HAHWS PacCMATPUBAIOTCA  Ha OCHOBE 3MIMPHUUCCKH MOAYYEHHHIX H
OCMBICTIEHHEIX (AroB, pa3BHBAIOTCS NOCIECAOBATEIRHO OT OJIHOTO YPOBHS K APYTOMY, BBIIIOIHSA
dynkiuu ofsACHEHN ¥ IPOTHO3UPOBAHNA CBOICTB, CTPOCHHA U BO3MOXKHOCTEN MPAKTHIECKOIO
[PAMEHCHHS ¥ TIOfy IeHHUA U3YHaeMBbIX BEHICCTE.

OcBoeHue orpaMMbl 110 XHMHHA criocobeTByeT  GOPMHPOBAHHIO MPEACTABACHUA O
xUMHIdecKolt codipBisiomeil HayuHOM KapTvHB MHpa B JIOTHKE eé CUCTEMHOH UpPHPOIDLI,
1IEHHOCTHOTO OTHQUICHHS K NayuyHOMY 3HAHHIO U METOAaM mo3HaHMAA B Hayke. Mi3ydeHue XMMHH
IPOKCXOJUT ¢ MPPBICHECHUCM 3HAHHH U3 paHee U3YYCHHBIX Y4eOHbIX IPEAMETOB: «OKpyKaromui
Mup», «bronorus §5—7 Kaccs» 1 «Puspka. 7 KIace».

[Tpu m3yyehjin XUMUH MPOUCXOANT GOpMUPOBAHKE 3HAHMUIT OCHOB XMMHUECKON HayKh Kak
o6acTy COBPEMEHHOTO SCTCCTBO3HAHMA, IIPAKTHYECKOH ASATENBHOCTH TEI0BEKA 1 KaK OJIHOTO K3
KOMIIOHEHTOB MPOBOH KyJhTYphl. 3ajfaua yueGHOTO Ipeamera COCTOUT B GopMHPOBAHUU
cucTeMbl XMMIUEEKUX 3Hanuii — BaKHEHIHX (AKTOB, MOHATHH, 3aKOHOB M TCOPCTHHECKUX

]

monoxenyit, addrynHEBIX 0000INEHNHH MHPOBO33PCHHUCCKOTO Xapaktepa, sA3BIKa Haykd, B
npHoGimeHiH K §yqHbBIM METOAAM NOSHAHM IIph W3yJEeHUH BEIIECTB M XUMUHUCCKUX peakuyi, B
GopMupoBaHUE | f1  Pa3sBUTHH O3HABATENbHBIX YMEHHM W HUX TpUMCHCHMH B yueOHo-
03HABATENBHOM| fi yuebHO-HCCIenoBaTeNbCKOH NEATeIBHOCTH, OCBOSHMH NpaBWT O€30IACHOTO
obpalieHus ¢ BENjeCTBAMU B TIOBCEIHEBHOH KU3HU.

[pn w3ydefiu XUMHMU HA YPOBHE OCHOBHOLO obuiero ofpasoBanuid BaKHOE 3HAMCHUC
IpUoGpeny TaKHRJLEMH, KaK:

— (bopmupulaaﬂue HHTC/UICKTYAIBHO Pa3BUTOM TUYHOCTH, roTOROI X €amM000pa30BAHMIO,
COTpYAHHYECTBY|, jcaMOCTOATENILHOMY IPHHITHIO pemeHuit, crocoOHO aZanTHpoBaThCA K OBICTPO
MEHAOIAMCS Y¢ROBUAM KU3HM,

—  HanpapHHOCTE OOY4YeHHS Ha CHCTeMATHUecKoe TPpHODIICHHE OOYJafoIMXCs K
CaMOCTOHTCHLHCTIIO3HaBaTeﬂI)HOFI AEATCHNEHOCTH, HAyUHBIM METoAaM MO3HaHU, dhOpMUPYIOITHM

MOTHBALHIO 1 pafBaTHE CIIOCOGHOCTEH K XUMUN;
_ obGecnegeure yCIOBHii, CNOCOOCTBYIOIIMX npruOOpeTeHM0  00yHaroTMuC  OTbITa
pazHO06pa3HOl | ReATCIBPHOCTH, [O3HAHUA U CAMOIIO3HAHMS, KIHOUEBEIX HABHIKOB (KIIOUEBBIX

KOMTIETEHIINH), MEIOIIUX YHUBEPCATBEHOC apAUEHHE LI Pa3IMuHBIX BUAOB ACATEILHOCTH,

— dopMuggBaHuC ob1e q)yHKuHOHanLHoﬁ U ecrecTBEHHO-HAY4YHOH rpaMOTHOCTH, B TOM
uscae yMeHUH Q§BACHATE K OLCHUBATD ABJICHHS OKPYKAIOLICTO MUPa, UCTIOIR3YS 3HaHMA U OIIBIT,
[OIyYeHHBIE TpY H3ydIeHUN XNMHH, NPUMEHATh MX NPH PEHICHHH npobieM B [IOBCENHEBHON
bl TeITENRHOCTH,
pgpanuec y o0ydJaromuxcs I'YMaHHCTUICCKUX oTHOMmEcHMH, IMOHMMaHud LEHHOCTH
Huit I BEIPAGOTKM 3KOIOTHUCCKH renecoodpasHoro NoBeACHHA B OpITYy U
TpyHOBOH HeATIILHOCTH B eJAX COXpaHEHHs CBOEro 310pOBbA H OKPYKAIOLIEH npupoHoi

MOTHBAIIAY K O0YUeHHI0, cIocOGHOCTEH K CaMOKOHTPOIIIO Y CaMOBOCHHUTAHMIO
bemnst obIedeioBeUecKMX UECHHOCTEH, TOTOBHOCTH K 0CO3HANHOMY BHIOOPY
npod g 1 HarABIEHHOCTH JanpHeimero o0yIeHus.

Oouice 70 YACOB, OTBEASHHLIX JUIA H3YYCHHS XHUMHMH Ha YPOBHE OCHOBHOI'O ob1ero
00pa3oBaHus, ¢qCcTaBaACT 136 uacoB: B § Kiacce — 68 yacos (2 yaca B pejemo), B 9 Kiacce —- 68
gacoB (2 vaca g fenento).




8 KJIACC
IlepBonay
IlpeamMet
BelliecTBa. PU3n
NO3HAHUA B XUMU
ATOMBI U M

H CJIOKHBIC BCIIST]

XHUMHUCCKA
COCTaBa BEIIECT
Maccopag ponas

KonuuecTs
CTPYKTYPHBIX €1

PU3AYECKU
COXpaHEHHA Mac

COJIEPKAHNE OBYUYEHHS

Hble XMMHUYECKHC MOHATHH

)?:xml. Ponb XMMWH B JKW3HM dYemoBeka. XMMHA B cucreme Hayk., Tema u

FKHe CBOIICTBA BEIECTB. ATperaTHOE cOCTOsHUE BelecTs. Ilonarue o MeToaax
Upersle BemecTBa 1 cMect. Cmocolrl pasaencHus cMeceit.

eKyJIbl. XUMHUECKIE 31eMEHTE. CUMBOJIBI XHMMYECKAX DJICMEHTOB. TIpocTeie
Ba. ATOMHO-MOJIEKYJIAPHOC YUCHHE.

dbopmyna. BaneHTHOCTH aTOMOB XHMHYECKUX JJIEMEHTOB. 3aKOH MOCTOAHCTBA
OtaocuTenbHas arompas Macca. OTHocHTEIRHAs MOJEKYJIApHas Macca.
HUECKOT0 3/IEMEHTa B COCTHHEHVH.

emecta. Monb. MojapHas Macca. B3auMOCBA3b KOJIMHECTBA, MACCH M HHC]A
Il BEleCTBA. Pacuérsl o GopMyNaM XUMHYECKHX COCIMHEHNH.

M XUMHUECKVE SBICHMS. XWMHYECKas peakius M ef IMpU3HaKd. 3akoH
;| Bemects. Xumiueckne ypapHenus. Kiaccubukanms XUMHYECKHX peaxlui

(coenuHenus, p Jlomeﬁm, 3aMeIenys, oOMeHa).
Xumuuecky ¥ IKCHEpUMEHM:
snakoMerBd J¢ xuMyueckod mocymoii, mpaBwiamu paGoTH B Jrabopartopuu M TpHEMaMu

obpamieHs ¢ J

pOpAaTOpHBIM 00OpYNOBAHUEM, U3YHEHHC M ONMCAHHC (HPUIMYECKHUX CBOUCTB

00pa31oB Heopr:

HuecKUX Belects, HabnoneHue guznueckux (IIaBjIcHHE BOCKA, TAAHHE JIbIA,

pacTUpaHHe Cax3
MPOKAIMBAHHE M
OIUCAHHE TIPHU3H
CEepHON KHCIIOTH
B3AMMOICIHCTBHE
[IOMOIIBIO MarHH’
OYHCTKM IMOBap
WUTIOCTPUP YOI

BaxneH

[

b
-

h
-

a B CTYIKE, KATICHWE U KOHACHCAIUK BOMbl) H XMMHICCKHMX (ropenue cBedd,
HOM TIPOBOJIOKHU, B3aMMOJIEHCTBHE METa C KUCIOTON) ABJICHAH, HAOMOACHHE H
0B IIPOTEKaHWsl XMMUIECKHX peakuii (pasnoieHue caxapa, B3aUMOJICHCTBIE
C XJIOpWJIOM Oapus, pa3fomKeHHe TUAPOKCHAa MEIU (II) mpu HarpeBaHuM,

fenesa ¢ pacteopoM conu menu (I1), usysenue cnocoGoB pasJeneHus cMmeceit: ¢

a, (QUIBTPOBAHME, BRINAPHBAHNE, AUCTHIIAUAA, xpoMarorpadus, IIpoBcaeve

fHOll  cony, HAOMOAeHNEe W ONHCAHHE pPe3yNbTaTOB npoBeACHHA OIIBITA,

‘0 3AKOH COXPAHEHMS MACChI, CO3/aHMe MOCIIei MOACKY.I (IIapOCTePKHEBBIX ).
> IPeACTABHTE]H HEOPTAHHYECKHX BEIeCTR

Bosznyx —
HaxoxieHue Ky
Oxcunpt. TlpuM
TIPOMBIIIUIEHHOC]
KUCIIOPO/J(a.

Tennosoi

[
[

dmeck rasos. CocTa Bozayxa. Kuciopoj — 37MEeMEHT W IIPOCTOC BEIIECTBO.

10poa B MpHUpOZE, (PU3HYECKHe U XUMH4ECKVUE CBOMCTBA (peakllyn ropeHus).
eare Kkucaopoda. CrocoGH MOMYYEHHA KHCIIOpOAA B naboparopuu  H
KpyrosopoT Kucnopoja B mpupoje. O30H — alloTpolnas MO IKALIA

.

SHAOTEPMHYECKK
IIAPHHUKOBOTO 30

Bogopoa
U XUMTYECKUE ¢}

q

bdexr XUMHUeCKoll peakiuuM, TEPMOXMMUYECKUE YPABHCHMA, OK30- 1
peaxuuu. TOINMBO: yrodb ¥ MeTaH. 3arpasHeHue BO3JyXa, YCHICHHC
CKTa, paspylIeHHE 030HOBOTO CIIOS.

LIeMEHT M TIpocToe BellecTso. Haxoxenne Bofopoaa B IpHpoJe, QU3HIecKue

spiicTBa, TIpUMEHEHHE, ClI0coGbI oTydeHus. KHenoTh 1 Cou.

[
i

Monsapusil pGbEM ra3oB. PacdeTsl 0 XMMUIECKUM YPABHCHUAM.
Ousimueckhd  ceoficTBa Boasl. Boma xak pacTBoputens. Pactsopel. Hacenuenneie u
Henacenenubie| pacreopsl. PacTBopuMOcTh BemlecTB B Bojie. Maccosas ROIA  BEIIECTBA B
pacTBope. XHuME§ecKue cBocTBa BONBL. OCHOBAHHA. Polp pacTBOpOB B IpPHPOAC M B JKH3HH
qeNoBeKa. prT(LOPOT BOJIBI B TpUpoje. 3arps3HeHne MPUPOAHBIX BoA. OXpaHa M OUHCTKA
NPUPOJHBIX BOI
Knaccudu
coneolpasyroLy
OKCUAOR. PU3zuY
OcHOBaHH]
HoMmenxknatypa

OCHOBaHHH.

Khuus HeopraHMueCKHX —coeuHeHui. OKCHABL Kiraccubukanus OKCHIOR!
14 (OCHOBHBIE, KHCIOTHEIS, aM(OTEPHBIE) U Hecoseobpasytomie. HoMeHKnaTypa
jcme U XUMUdeckue cBolicrsa okcuaos. [lonyueHne oKCUROB.

Krnaccubykauus OCHOBaHMM: WENoud W HEPACTBOPUMBIC  OCHOBAHUAL.
bcHopanuii. DusMgeckue ¥ XUMHWYECKME CBOHCTBa oOCHOBaHui. [lomyuenue




Kucnorsl. K

CROMCTBA KMCIIOT.
Comun. Hom
COJIEH.
['eHeTHYECK
Xumuuecky
KauecTBEHH]

Zaaccmbmcauuﬂ xucnoT. Homenxnarypa KucnoT. Mu3nyecKue W XMMHUECKUE
an akTusgocTy Metaanos H. H. bexerosa. TToyueHne KUCIOT. ‘

iknatvpa coneil. QU3MUCCKHE W XUMUTECKIC cpoiictBa colneil. [lomyueHue

CBS3b MEXKJIY KIIacCaMyl HEOPraHu41eCKkuX COCAMHEHUI.
IKCHEPUMEHNL:

QIIpenciIcHHE COACPKaHNA KACaopojia B BO3OYXE, MMOJIYYCHHE, coﬁnpaﬁue,

paCII03HaBaHPIC H] H3YUCHUC CROHCTB KHUCIOPOJIA, uadmoaeHue B3auMonciicTBMA BCIICCTB €

KHCIIOPOROM 1 Y

OBMS BO3ZHHKHOBEHMS M NpEKpallleHUuA ropeHnA (noxkapa), O3HaKOMIEHUE C

oGpa3iamMd OKCUI¢B 1 OTIHCAHUE UX CBOWCTB, TIOyUEHUE, COOHpane, paclio3HaBaHNe M N3yucHie

CBOJCTB BOJOPO,
HCIIOIB30BAHNE
HCCIeN0BaHKe
NPHUTOTOBACHHE
B3aMMOACHCTBUE
BAICOMATEPUAII]
HaOMOACHUE M3
B3aUMOAEHCTBIA
HeHTpaIu3anuy,
U3 pacTeopa ¢
HEOPrainnYeCcKny
Tleproany
Menneaeesa,
peaKkuuH
Tlepsrie 1t
SIEMEHTOB (1LE]
KOTOpEIE 00pasy

=

H
MEHEHHST OKpacKn HHAYKaTopoB B pacrpopax KHCIIOT d LeNoueH, H3YICHUC

)l;OJ'lY‘ICHHB HepacTBOPHMBIX

dexnii
y

(ropeHne), B3auMOJEiiCTBUE BOJOPOAA € OKCUIOM MCAH (II) (BO3MONKHO
A€OMATEPUAIOB), HaOMIOACHIE 00pasIoB REIIECTE KOIHYECTBOM 1 MOIB,
oGeHHocTeil  pacTBOpEHHS  BEUIECTE ¢ paznuuHOi  pacTBOPUMOCTRIO,
4CTBOPOB €  OTIpElCTEHHOM MaccoBoif Joneli pacTBOPCHHOIO BCICCTBA,
BOALI C MeTajylaMyd (HaTpueMm H KanpiueM) (BO3MOKHO HCIONB30BAHKE
), uccnenopaHue 0GPa3OB HEOPTAHWYECKUMX BEIUECTE PasIUYHBIX KJIACCOB,

berna menn (1) ¢ pacTBopoM CepHOH KHCIIOTHI, KUCJIOT € MeTasIaMi, Peakuui
OCHOBAHMIi, BBITECHEHUE OJIHOFO METa/lia APYTuM
W, pellleHre SKCIePUMEHTaNIbHBIX 3ajad MO TeMC «BaxHeHmye KIacchl
FOe ATHEHHH .

jakon M IlepHogmueckad cHCTeMa XUMHHECKUX snementos A, H.

POCHHE ATOMOB. XHMHYECKAA CBA3b. OKHc.ﬂl‘lTe.ﬂbHO—BOCCTaHOBHTeJ'll:Hble

BLITKH KNAcCH(UKALUY XHMUIECKMX ICMEHTOB. IToasitye O Tpynnax cXOAHBIX
YHEIE ¥ IEN0YHO3EMENBHEIE METAJUIB], FajlOreHbl, HHEPTHHIC raspl). JIEMEHTHI,
T aMGpOTEPHbIE OKCU/BI U THAPOKCHILBI.

[Tepuonu
MeHeneesa.
XUMHUYECKAX 2
TIOPAIKOBOTO H

Crpoenye
0B0JI0UeK AaTo
MeunnaenceBa.
cucreme J1. V.

3akoHOM
HEMETANIHYIEeC

3HaucHUe

XUMHUEC
DNEKTPOOTPUIL
CrerieHb
BOCCTAHOBIICHY
Xumuueq
M3y dEeHH
¢ pacTBOpaMy
OKMCIUTEIIBHOT
Meacnpé

b

Peannzall§s MEKTPEAMETHEIX CBs3el Npu HU3YHICHHU XHM

yepes MCIOIh3
CHCTEMHBIMH J]

xuii 3aKkoH. IlepHoAMuEcKas CHACTEMA XHMHYECKMX ytementos [, M.
POTKONEPHOAHAsS M JUIMHHONCPUOIHA dopmpl  [TepuHOAMYECKOH CHCTEMEL
mentos JI. Y. Mengeneesa. llepuoanl u  TPYynib. PuznuecKkuit  CMBICT
epa, HOMEPOB NEPUOAE U IPYTIIL! 31EMEHTA.

ToMoB. COCTAB aTOMHBIX AAep. VI30TOMNBL. JNEKTPOHLL. CTpoeHue 2JIEKTPOHHBIX
8 nepBhix 20 XUMAUYCCKUX DJIEMCHTOB [TeprioauUeCKOH CHCTEMBI . H

PAKTEPHCTHKA XMMIHMECKOTO JICMEHTA [0 €0 nonoxeHno B Ilepruoanueckoit

HACIICCBA.

OCTH W3MEHEHHA pajuyca ATOMOBR XMMHUYECCKWX 3JIEMEHTOB, METaNIRICCKUX H

X CBOMCTB IO TpyInaM 1 NepuoaM.
[Ilepyoaiyeckoro 3akoHa o TTepuoAUUECKOli CHCTEMBI XUMUYCCKHX INEMEHTOB

JUTS pasBUTUA HE’KH v npakTuxy. J. VI. Menaenees — yUEHBIH ¥ rpasKIaHMH.

CBA3E. KopaneHTHad U CBS3E.

| HETIOJAPHAS)

(mongpHas

reJIbHOCTD XUMWYCCKHX 3JIEMEHTOB. HonHaa CBA3b.

HCICHUA. OKNCIUTENLHO-BOCCTAHOBUTEIEHEIC pecakuum. HpOHGCCH OKUCHCHHA H

. OKUCTTUTENU Y BOCCTAHOBUTENH.
Hil IKCREPUMECHMT.

6pa3110}3 BeUISCTE METAILIOB H HEMETAIIOD, B3auMoaetcTBie THAPOKCHIA IUHKA
KACIOT H HIeJIO‘Ieﬁ, OpOBEACHHE OITEITOR, WTHOCTPHPYHOLIHX ITPpUMEDPHI

OCCTAaHOBUTENIBHRX PEAKLiMii (TOPEHNE, PEaKiK pasIoKCHHA, COEMMHEHHS).

CMHbIE C6A3H
v B 8§ wiacce OCYIIECTBIACTCA

alue KaK OGUIMX €CTEeCTREHHO-HAYTHBIX [OHATHH, TaK H TIOHATHI, ABIAAOMIIXCA

1 OTICIIBHLIX [1PEIAMETOR eCTeCTBEHHO-HAYUYHOTO IMKJIA.
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BOCCTAHOBUTE

D

SKCHEPUMEHT

I

g

b;

rBEHHO-HAYUHEIE MMOHITHS: HayYHbIH $aKT, I'unore
hkaius, TepUOAMYHOCTh, HAOMONEHHE, IKCIICPHMEHT,
,, SIBJICHHE.

(drcpus, ATOM, DIICKTPOH, TIPOTOH, HelTpOH, WOH, HYKIHZ, H30TOIbL,
MOJIEKYJ1a, OJISKTPHYECKMit 3apsfl, BEUISCTBO, TCIO, 00BEM, arperarhoe
pa, ras, (PUIMIECKHE BEIMYMHBL, CAMHHUBI U3MEPCHUA, KOCMOC, IUIAHETEL,

33, TSOPHS, 3aKOH, aHANN3,
MOJIETHPOBAHHE,

»

L

-

ETOCHHTGB, nsIxaHue, ouocdepa.
T™ocdepa, Iuapocdepa, MEHEPaTbi, FOPHBIC TTOPOLL, [I0JIc3HBIE VCKOIIAEMBIE,
PECYPChIL. )

XHMHYECKas PeaKknusd

git  3axom. IlepHoauyeckas CHCTEMd XUMHHCCKHX —3JICMEHTOR A H
eHKE ATOMOB. 3aKOHOMEPHOCTU B 3MEHEHMH CBOMCTB XUMUMECKUX 3JCMCHTOR
MOI0R, KAIMA, KAJIbLUA M WX COCMMHEHMI B COOTBETCTBUM C MOJIOKEHHCM
OIMYecKOil CHCTEME H CTPOCHUEM HX aTOMOB.

ciecTBa: BHABI Xumudeckol cBs3d. Tumbl KPUCTALTMHCCKHX PEIETOK,
CTB BEIeCTBa OT THIIA KPHCTAINTMYECKON PeIIETKH M BHAA XKUMHUECKOH CBA3U.
uMd W HOMEHKIATypa HEOPTaHMYECKHX BCUISCTB. XuMuyeckue CBOHCTBA
fixesl K pamiUdHBIM KJaccaM HEOPraHHueCKHX COCAWHEHNWH, TeHETHYeCKasd
KUX BEIIECTB. '
[Us XUMUYCCKUX DeaKlui 70 pasjiaHbIM NpH3HaKkaM (mo 9HCITy B COCTamy
cAKIMH BEIIECTB, MO TEIUIOBOMY dQeKTy, N0 USMCHEHHIO cTencHeil OKMCIIeHUA
MEHTOB, MO 00paTUMOCTH, MO  yJacTHIO KaTanusatopa). OJK30- W
peaKLHy, TEPMOXMMUICCKAE YPABHCHUA.

CKOPOCTH XUMHYECKOH DCaKiliHu. [lonsitie 06 OGPaTUMBIX M HEOOPATHMEIX
mmax. TloHsTHe 0 TOMOTGHHBIX M IeTEPOTCHHBIX PEAKIIUAX. Tlousrre 0 Karaiu3e.
ecKOM paBHOBeCHH. PaKTOPSL, BIHAIOMMCE Ha CKOPOCTE XMMHUECKOH peaxiu 1
YEeCKOro paBHOBECHS.

 HO-BOCCTAHOBUTENbHBIC PEAKUHA, SICKTPOHHbIH fanaHC OKUCIMTEIbHO-
oii peaxuuu. COCTaBICHHEC ypaBHEHMIl OKHCIMTENbHO-BOCCTAHOBHTEIRHBIX

H

H

30BaHNHEM METOIA MICKTPOHHOTO Danadca.
I

JAUCCOLMALIMHA. DNCKTPOIUTBL M HEIIEKTPOIHTEL KaTKoHEI,
xuMudeckoi cpsizu. CTeneHs

EKTPOTTMTHIECKOM
3M AMCCONMAIMK BEIIECTB ¢ Pa3NUYHEIMU BuiaMU

[¥ibHEIE U cTadbie QIEKTPOIUTHL

HHOro OoOGMeHa. VCIOBHA NpOTEKaHHs peakiuii HOHHOrO o6MeHa, MOJHBIC H
HHBle ypaBHeHus peaxuuii. CBoOfiCTBa KHCTIOT, OCHOBAHMH M COJNEH B CBETC
00 DIEKTPOTUTUYECKON THCCOLPALIH. KadecTBeHHBIE pPeaKlud Ha HWOHBL
JU3€ COINEH.
I JKCREPUMEH
Je ¢ MOEIAMM KPUCTAIUIMYECKMX PEmETOK HEOPTaHWdeCKMX BEMCCTD
MeTan1oB (rpadpura ¥ anmasa), CHOXKHBIX BELICCTB (xjopuma HaTpHA),
ABUCHMOCTH CKOPOCTH XUMMHYECKOW peakinu OT BO3JCHCTBHA Ppas/IMYHBIX
OBaHHE DIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, Tporccea JUCCOLUALYH
U coseil (BO3ZMOXKHO MCIONB30BaHHe BUACO MaTepHasioB), IPOBEACHHE ONLITOB,
X OpH3HAKUW TPOTEKAHWs PeaKuii HOHHOTO oOMeHa (oOpaszopaHue OCajKa,
06pa3oBaHKe BOJBI), ONBITOB, WILIOCTPHPYIOIIHX IpUMEpBl  OKUCITHTENBHO-
BIX peaxuuil (TopeHue, PeakuMn PasIomCHAL, coeMHEeHNs), Paclo3HaBaHHE
BEHIECTE C IIOMOLIBK  KaueCTBCHHBIX peakiuii Ha WOHBI, PCIICHUC
VHEIX 3a/1a4.

)
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coepyucHull B TIEWIPO
it

r4licHH  OXKMCICHMA.

§ UX coeMHEeHHs

FeprcTHKa TaloTCHOB. OcoGeHHOCTH CTPOEHHS ATOMOB, XapaKTCPHBIC CTETICHU
§ue u Quspueckue CBOWCTBA MPOCTHIX BEIICCTB - rajJoreHoB. XUMHUYECKHE
iepe xsiopa (B3aumoAeHCTBAC C MeTAUIaMi, HEeMETALIAMM, UIENodaMu).
1uas KUCMOTa, XMMHUECKNE CBOWCTBA, MOMYHCHHC, npuMeteHue. JlelcTBHeE

pLaHI3M HeloBEKa. DaxHEHIIHC XTOPHABL H UX HAXOXKACHHE B

b
L

it
q
Hopoza Ha O

rpynmpl.  OCcOOEHHOCTH  CTPOCHUA  aTOMOB,
yuecKue CBOMCTBA MPOCTHIX BEIIECTB —
. AJLIOTpOIHBIE MOTH(HMKALME KWCI0pOAa 1 CEPEI. XuMHMYeCKlie CBOWUCTBA
g, crpoeHue, Qu3MuecKue M XHMUMCCKUC cpoiicTBa. OKCHABI Cepbl Kak
CIOTHEIX OKCuoB. CepHas KHCNOTa, (QusHuecKue U KUMHUYECKNE CBOMCTBA
L AByTes KIIACCA KIHCTIOT | ClIeLHUISCKHE). XuMHUeCK#e peaKiuy, JexaIue B
L Horo criocofa ModyueHns CEpHOH KHCIOTHI. [IpumeHeHAe CepHOIl KMCIIOTEL.
MIOTEI, KAaueCcTBEHHAA peakus Ha cynbdar-rod. Haxomaenue cephl H et
ne. XUMUYECKoe 3arpasHeHHe oKpyKaroLlell Cpeast COeAUHEHNAMH CCpLL
), croco0Bl €ro IPEAOTBPALICHHS.

KTEPUCTHKA 3JIEMCHTOB VIA-
enn oxucneHusa. CrpocHue n Gu3

1, 3arpa3HcHue BO3AyXa H BOJOEMOB
aKTEPUCTHKA 3JIEMEHTOB VA-rpynmsl. OcoGeHHOCTH  CTPOCHAA aTOMOB,
A30T, pacnpocTpaHeHHe B TPHPOAL, pyusuyueckde H

XapaxkTepHBIE €]
XMMUYUIECKHE CBO
cpolicrea, NOIY
npumerende. K
¢puzndeckne H
cnelnbnYECKUE ).
ympoOpednid. Xu)
MO, 3arpssH

docopa, pusuf

q
$He BO3IYXa,

B npupone. AMMHUaK, €ro GU3HUECKNE U XUMIICCKUC
GuznyecKne 1 XMMUIECKHC CBOMCTBA,
KHCJIOTa, €€ MOJIYy4CHHE,

8a. KpyroBopot a3ota
que o mpuMerenne. Colli aMMOHNAA, HX
eCTBEHHAS PpeaklMs Ha MHOHBI aMMOHHSL. A3zoTHasA
<HMpueckue  cBoifctBa  (0Olpfe KaK  MPEeACTABMICHA Kmacca KHCIOT U
Vcrop30BaHAe HATPATOB MW COJEH daMMOHUSA B KauecTBe MUHEPaIbHLIX
ecKoe 3arpsi3HeHne OKpPYKAIOUIEH CPenst cOoeIMHEHUAMH a30Ta (KHCITOTHbIE
noyesl ¥ BOZo&moB). Pocdop, ALIOTPOINHRIC MoanGyKalu
cun dochopa (V) u dochopuad KHCIOTA,
Vicmonp3zopanue ¢ocharoB B KaUeCTBC

L kue W xmMuueckue cpoifcrsa. Ok
FUMIUCCKUE CBOMCTBA, 1IOJIyHEHHC.

duzpueckye n
MUHAEpAIBHBIX Y,

Obulass ¥
XapakTepHbIe C1
npupose, Gu3AY
Oxcufiel yriepgA
fI0yYEHHE W T
rumoTesa rinobal
nx HU3UICCKUG
kapOOHaT-HOHB].
XO03CTRE.

ITepBoHay
(MeTaH, 3TaH, 3
yrIIeBOAOPOIOE
OBITYy M TIPOM]
yIAeBOAax -
HeopraHuIeCKy

Kpemnuii
CoenuHeHus
KpPEMHHEBOU K
CTPOUTENBHBIC
{e3omacHoro ud

Xumuuedl

H3yueHH
KaueCTBEHHbBIX

T

H
&

3

X

s
o

ey Oxuc/Ienus. Y IIIEepoL,

) XxUMHUECKME CBOICTBA, 0Ty

ANBHBIE TIOHATH
JIIeH, alleTHACH, STaHolL,

LR IIJICHHOCTH.

beMHUSL B NPHPOIE.
i nore. CUIIMKATEL, WX HCIIOIB30BAHUC B ORITY,
MaTepuasibi:
TOTTB30BAHUS CTPOMTEIILHBIX MATCPUANIOR B
C11ii IKCREPUMEHI

00pasi0B HEOPTaHWICCKHX RELIECTB.,
[peakimii Ha XJOPUI-HOHEI U HaOmoaeHue I

OpeHut.

AKTEPUCTHKA IJIEMEHTOB IVA-rpymiel.  OcOGeHHOCTI  CTPOCHI aToMOB,
AJUIOTPOTIHBIE MOJUbUKAIAH, PACTIPOCTPAHCHUE B
cKie U XAMMYeCKde CBOHCTBA. Ancopbims. KpyropopoT yriepola B TpUpoE.
a, uxX (QU3NYECKHE M XHMHYCCKHC CROIICTBA, JEHCTBUE HA JKUBbIE OPTaHU3MbI,
MeHCHHE. JKOMOrHUECKUe NMpoGIeMBbl, CBAAHHKIC € oxcunoM yraepoza (IV),
HOTO ITOTEILICHHS KTHMAaTa, TapHUKOBBIH adeKT. YronbHasd KHCIOTa K ¢& cony,
enie W npumenenne. KavyecTBenHas peakius na
Mcnomp3oBasice KapOoHaroB B OLITY, MCAMUMHE, IIPOMBILILICHHOCTH H CENBCKOM
1 06 OpraHyuecKHMX BelleCTBaxX Kak O coeMHEHMSIX yraepona
ruiepuH, YKCYcnas xucnora). TIpupoaHse NCTOUHUKH
YTOJIb, MPUPOIHBII Ta3, He(dTh), MPOAYKTH! HX nepepaboTKU (GeH3HuH), UX pOyib B
ITonatHe © OWOMOTHYSCKHA BaKHBIX BEUIECTBAX: JKHpax, Oenkax,

X polii B MHM3HU  4CIIOBCKA. MaTcpHaanoe EINHCTBO OpraHu4cCKHX n

coeIMHEHHH.
ero (uandecKHe M XUMHICECKH
O6mue nOpelcTapie

e CBOjicTBA, NONMYYeHHE W TPHMEHCHHUE.
s 06 okcime xpemuas (IV) n
B [IPOMBLOUIEHHOCTH. Baxuenimue
KepaMmuKa, CTeKIo, HEeMEHT, GeToH, JKele300eTOH. ITpobneMbl
MIOBCEHERHON JKU3HM.

CBOJICTB COMSHOM KHUCIOTHI, NIPOBEACHHE
PW3HAKOB UX TPOTEKAHMs, OTBITEL,




oTpaxkaoume ¢

i

OTEHOB U UX COEIMHEHHH (BO3MOKHO
OpasnaMu  XJ10pUnoB (rasJIOreHU0B),

ecKue W XHUMHUCCKHC CBOMCTBA [ai

UCIIONIb30BAaHUE eOoMaTEpUaioB), O3HAKOMICHHUE € O

osuakomnenue ¢f | oOpasiamMu  cepul H eé  COCIMHEHVAMM (BO3MOIKHO  MCIQAB30BAHUC
prncomarepuanop)]  HabmrojeHue mpoliecca  OOYIJIHBaHMA  caxapa noj  JECHCTBUEM
KOHIIEHTpHpoBaHH]H CepHON KHCIOTHI, HM3yUCHUC XIMAUYECKUX CBOWCTB pa3baBieHHOM cepHOR

KUCIOTHI, HpOBCLf

[pOTCKaHus, O3H
(BO3MOMKHO HCTIOJ]
[1ONyu€HUE,
KaueCcTRBEHHBIX PE
B3adMOJCICTBHC

cody

HoH W HaGMIOAcHHE TIpH3HAKa ©f
dochopa 1 MX cOeHeHUH

e KaueCTBCHHOH peaKiun Ha cyrbdar-
oMJIeTie C (PMINUCCKAMU CBOHCTBAMU a30Ta,
L opanne Buneomatepuanos), o6pasiaMu a30THBIX I hochopHEIX YA0OpeHHH,
aHgue, pACTo3HAaBaHWMe W HM3YHdCHHC CBOWCTE aMMHaKa, IIpOBEICHHE
Lyt Ha MOH aMMORMSA B GOCHAT-HOH ¥ M3YHCHHUC TIPH3HAKOB HX [IPOTEKAHMS,
OHIICHTPUPOBAHHON A30THON KACIOTEL € MEIBIO (BO3MOYKHO HMCIIONB30BANNC

BUIEOMATEPHATIO
03HAKOMJICHUE C

YCTPONCTBOM T
YIJIEKUCIIONO Ta34,
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MeTasaasl
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MOJTy4EHHE.
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03HAKOMJ]
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KaueCTBEeHHBIX]

(ID), mean (11

Kaladsi M Kb

CBOMCTB THADA

TeMe «BaykHer

D
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H

D

)

)
11

i crniocoOBl IOTYYEHNWA
H
b}
gMepe HaTpud U xanmns ), OKCHAB U THI

M
lvleHTOB Jl. 1. Mengeneena, CTPOCHHE MX ATOMOB,

hOCHUE ATOMA, HAXOXKJASHHE B PUPOIL. OHU3UICCKHE
LonoskeHue B JIEpMOAMUECKOil  CHCT
pocH¥Ee ATOMa, HAXOK/ICHHE

wenesa. OKCHIR, THAPOKCHIBL M COIM JKEne3a

rrii IKCHEPUMEHNL:
[qH

BO3MONHO

1 sl (BOSMO}KHO HUCITOJIBE30BAHHNC BUACOMATCPHAIICB
rcuna antoMHH

h

| y3yuene MogeneH KPUCTALTHIECKHIX PEIIETOK aIMa3a, rpadura, QynepeHa,

IpoLieccoM  ajcopbunm PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHbIM yraéM M

THBorasa, Molydeyue, coGMpaHHe, pacniosHapaine i W3ydeHue CBOMHCTB

IPOBENCHIE KaYCCTBEHHBIX peaKiii Ha KapGoHaT W CHIINKAT-HOHE! 1 W3YUCHWE
OTEeKaHus, O3HAKOMJICHUE C NPOAYKUHEH CHINKATHOH NPOMBIILIEHHOCTH,

enTanbHBIX 327134 110 TeMe «BakHeHue HeMeTalibL 1 HX COC/IMTHEHUS.

UX coeauHeHus

TEPUCTHKA XUMHUCCKUX IEM
CHCTEME XHMUHECKHX 2ACMC

CHTOB — META/LUIOB Ha OCHOBAHMH HX TIONOKCHNAA
prop JI. M. MeHzueneepa u CTPOCHMA aTOMOB.
op. Merannyeckas CBA3b W METALIMHECKAd KpUCTAIUIMYECKas pPeueTKa.
cwii A HAUPDKEHWW  METAMIOB. dusvuecke M XUMMUECKue CBOHCTBA
METALIOR. JIOHSTHE O KOPPO3MH METail0B, OCHOBHBIC
| ux oT Kopposuu. CruraBbl (cTank, 4yTYH, AHOPATIOMUHNIH, OpoH3a) U UX
Ty ¥ TIPOMBILILIEHHOCTH.

preTasipl: IONOKCHNHE B [Tepuoaudeckol CHCTEME XUMHHUCCKHIX anementos J. .
hoeHye X ATOMOB, HaXOKAEHue B TIPUPOIC. Du3nYecKHe U XUMHUCCKUC
POKCHIB! HATPUS H Kalud. [TpuMeHenue
[10B U UX COCAUHEHWH.

eITbHBIC METAUIE MArHuil U Kalbluil: NOJIOKCHNUE B [TepuoA4ECKOH CHCTEME

HAXONCACHHME B TIPUAPOJE.
 AMigecKye CBOMCTBA MarHMs W KATbIINA. Baskuelmue COSMMHEHMS Kalbiusg

1, commi). KECTKOCTD BOAK 1 criocoOLl €€ YCTpaHCeHHA.

. ronoxenne B [lepHONHUCCKOM CHCTEME xpmimaecknx  memenros A M.
{1 XUMHYECKIEe CBOHCTBA
a aIIOMHUHUS.

eme  xyuMpueckux onementoB JL M.
dusiuecKde U XUMIHECKHE CBOMCTBA
(I11), ux cocras, CBOMCTRA H

OTCPHEBIC CBROMCTBA OKCHIA U rHApOKCHI

B MIPUPOJIE.
(II) u 3kenesa

ue ¢ oGpasliaMy METAIOB U CIUIABOB, HX duzHUECKIMH CBOHCTBAMM, H3YUCHHE
3y METAUIOB (BO3MOXHO HCNIOAB30BAHHC BUJICOMATEPUANOB), ocobenHOCTEH
oKCHAA KajgelMs W HaTpus C Bojoll  (BO3MOMXHO  MCIOJNB30BAHNE

MCCNENOBAHAE CBOHCTB KECTKOH BOJBL, npoiecca TOpeHMs Kenesa B
MCIIONB30BAHME  BHIEOMATECPHAIIOB),  DPH3IHAKOB NpoTEeKaHH
cAKUHH HA KOHBI: MarHud, Kajiblvsd, aMroMAHIAL, uunka, sxenesa (II) u xenesa
HaGIIONeHHe W ONMCAHKE FPOUECCOB OKpatlIUBAHIA [UlaMeHy MOHaMH HATpHi,
), MccleOBaHUE aM(OTEPHEIX
TABHEIX 33734 10

po

B),

W4 H rHAPOKCHIA ITMHKA, peUIcHUC IKCTICPHUMEH
he MeTaibl ¥ UX COE/TUHCHUA.




Xumug 4 oK
BeulecTBa 1
BEUIECTE M XHMHY

OTpaBICHUAX.

XHMHUECKO4

BeIIeCTB, JalIee —

Xumuuecky

H3yUCHUE O
Mexcnpeo

Peanusanus
yepe3 UCTIOJIL30BINHE KAK OBGIMX eCcTECTBEHHO-HAYIHBIX MIOHATUIL,

CHCTEMHBIMH 1A

Q0niue ecTy

CHHTEC3, KIAaCCH

H3MEPEHHE, MOO
M

duszuka:
PafoaKTHBHOCTY
AUIEKTPUKY, ¢
pacTBoOp, PacTBO]
H3MEPEHUS, KOCM

Buosorus:
MHKPO3JIEMEHTBI

[eorpadust

b

TOIINTUBO, BOJAHEIY

YRAIOMIAA CPeaa
MaTepyUanbl B MOBCEAHCBHOM MKH3HM 'CIOBCKA. Be3zonacHoe WCIONb30BAHHE
ecKMX peakiyii B ObiTy. Ileppas moMOMB MPH XHMHYECKHX o}Korax M

3arpA3HeNe OKPYXAloUIEH CpPeibl (iipesenibHas JA0oNyCTHMas KOHIEHTpalHus
TIK). Ponb XMMUM B PELICHUAH BKOTOHIECKNX npodiem.

IKCHEPUMEHHN:
31108 MAaTEPUAIOB (CTEK10, CIUIABBI METANIOB, OTUMEPHH
Hbie C6A3HU

eKAPEIMETHBIX CBA3CH TPH M3YUCHHM X

€ MaTepuansl).

HMHAM B 9 Kjjacce OCYUIECTBIACTCA

TaK M TIOHATUM, ABAFOIIHXCA

AebHBIX TPEAMETOB €CTECTBECHHO-HAYYHOTO IIMKIIA.

TBEHHO-HAYUHBIC TIOHATHA: HAY4HBIH dakT, TUIIOTE3A, 3AKOH, TCOPHS, aHAIM3,

Kaims, [ePUOAMUYHOCTH, HAOMOACHUS, OSKCHCPUMEHT, MOJIEIHPOBAHNE,

, SBJICHNE, TAPHUKOBELH 3QQEKT, TEXHOIOTHS, MATEpHAIIE.

Tepust, ATOM, OJIEKTpOH, IPOTOH, HEHTpOH, WOH, HYKIUI, H30TOMEL,
MONEKyJa,  eKTpuueckuii  3apan,  TPOBOJHHUKH, OJIYTIPOBOAH UK,

bhosnement, BemiecTBO, Temo, 00bEM, arperatHoe COCTOAHHE BellecTBa, ras,

P EMOCTH, KPUCTATIMIECKAs PeIETKa, CTlaBbl, u3NIeCcKUe BETHIUNE, €NHHILEBL

HuecKoe TIPOCTPAHCTRO, IITAHETHI, 3BE3/IBL, Conute.

fborocuHTE3, JNBIXaHME, fuocepa, IKOCHCTEMA, MHHEPAILHBIC yrobpenus,

1AKPOIIIEMEHTEI, TUTATEIILHEIC BEIICCTRA.

™ochepa, Tuapocdepa, MUHEPaabl, TOPIBIC TOPOALL, [OJIC3HBIE MNCKOTIAEMbIE,

Eecypcm.

LW

'+




HJIAHHPYt’MbIE PE3YJILTATHI OCBOEHUS IPOT'PAMMADbI MO XUMUM HA
POBHE OCHOBHOI'O OBLLET'O OBPA3OBAHUA
JVYHOCTHBIE PE3YJBTATHI

Jlwaroctheig | pesymbraTel  OCBOCHMA  MPOTPaMMbI OCHOBHOrO  00Iero 00pa3soBaHMA

JOCTHTAKTCA B X{
COOTBETCTBUH € T)

6HOM ¥ BOCMMTATSIEHOM MEATEIBHOCTH B
BHO-HPaBCTBCHHEIMY
4 U CIOCOOCTBYIOT

¢ 0OyueHMs XAMUY B CAUHCTBE yHC
TWITHOHHEIMH POCCUHCKYME COLUOKYIBTYPHBIMH # IYXO
qrEIMM B OOMIECTBE IIPAaBMIAMM U FOpMaMil TOBEIICHU

/

).

[IeHHOCTIAMH, IIpY
npoueccaM caMo
JIMYHOCTHLI
CUCTEMOM TIO3HUT
OCHOBE, B TOM 4H
1) maTpHoT

HEeHHOCTHOI|Q

Hacneanw, IoH
crocOOHOCTH B
MHUpPOBOH U OT€

MHpa 1 0011eCTBY;

2) rpaxaa
IIPEACTABIIG
KOJJICKTUBE,  K{
MCCIEeA0BATENBCK
COBMECTHOH JACAH
XUMHIECKHX 3KJ
B3AMMOIIOMOIIH
[1OBEJICHHE M 110
0CO3HAHUS NOCH
3) HeHHOC]|
MHPOBO33[
COOTBETCTBYIO
TIOHUMaHU CYIL
pa3sBUTHA MPUPC
3TUX 3aKOHOME]
NO3HABATE
HeoOX0ANMEIS
UHGhOPMAIYIOHE
yaeOHBIMU  TCH(
uHbOPMALMOHHE

-

LT

-

!
P

A

!
i 1 yHTaTeIbCKON KYABTYPDI, B TOM HUCIC HAB

faMy, CIPABOYHOM JHTEpaTypoid, NOCTYIHBIMH T

|

RHAXUA, CaMOpa3BATHI 1 couyanH3auumn 06yan0U_IIdXCﬂ.

peBY.HBTaTbI OTpaxawT TOTOBHOCTD OﬁyanOU.lHXCH pyKOBO)ICTBOBaTbCﬂ
BHEIX LIEHHOCTHBIX OPHGH'l‘aHHﬁ H pacmnpe}me OlILITa ACATSIILHOCTY Ha cé
J& B HacTH: '

€CKOI'0 BOCIIHTAHHS!

OTHOUIEHUI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPIHECKOMY H HayqIHOMY
AHUA 3HAUCHUS XMMHUECKOH HAYKd B JKH3HH COBPEMEHHOTO 0011eCTBa,
eThb HOCTOBEpHON HHDOpMAIHeli O TEPEAOBBIX MOCTHKCHIAX U OTKPBITUAX
TBCHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHIIX 00 yCTpOHCTBE

KO0 BOCIIUTAHHA:
49 © COUMATBHBIX HOPMax M IpaBujaX MENIMHOCTHRIX OTHOWEHMHA B
MYHHMKATHBHOKH KOMIETEHTHOCTH B oGIECTREHHO TIOJE3HOH, yueOHO-
jf, TBOpUECKOH W APYrUX BUJAX ACATCALHOCTH, rOTOBHOCTH K pasfoo0pasHoi
[IGHOCTU NIPU BHIIOIHEHUH YHCOHBIX, no3HaBaTeNbLHbIX 34434, BHUIOIHEHHN
PUMEHTOB, CO3AaHHU yaeGHBIX IPOCKIOB, CTPEMIICHMS K B3aUMOITOHUMAHHIO U
npouecce  ITOH yqeGHOH AeATENBHOCTH, T[OTOBHOCTH OlEHHBATs CBOE
YIIKH CBOUX TOBAPHILEH € MOHIMH HPABCTBEHHRBIX M IPABOBBIX HOPM © yulTOM
CTBUH NIOCTYIIKOB,
HAYYTHOT0 TO3HAHHU!
yeckme ~ TpEACTaBleHMs O Bewlecrse M XUMHUCCKOH  peakiny,
COBPEMEHHOMY YPOBHIO DasBUTHA HayKu H COCTABIMIOIIAE OCHOBY A
OCTH HAYYHON KapTMHB! MUPa, IPEACTABICHIA 06 OCHOBHBIX 3aKOHOMEPHOCTAX
BI, B3aMMOCBA3AX UEIOBCKa C mpupoAHOH cpeflof, 0 PO XUMHH B MO3HAHNHA
OCTeH;
HEle MOTHBBL, HATpaBlIeHHbIE Ha TMONYdeHHE HOBBIX 3HaHui MO XUMHM,
9 oObacHeHus HaOMIOAEMBIX TIPOLECCOoB U SBICHMI, TIO3HABATENLHOM,
HIKOB CAMOCTOATENEHOH paboThi €
eXHUUECKUMHA CPEACTBAMMU

X TEXHOJIOTHI,

pnrepec K oOyueHn0 U MO3HAHHIO, M0603HATENILHOCTh, TOTOBHOCTE M CII0COOHOCTE K
camMoo0pa3oBaHio, [IPOSKTHOH H yiccIIeIOBaTENbCKOH AeATENbHOCTH, K 0CO3HAHHOMY BHIOODPY
HanpapJeHHOCTH ¥ yPOBH: oBGyueHus B JaNbHEHIIEM;

4) popmygoBanus KyJbTypPbl 310POBBA:

OCO3HaH
Ha 370poBhHIi
(ynmoTpebiieny
$e30M1acHOCTH

5) Tpyae
HHTEPEC

TPy 1 pesyt

2

3HaHuii Mo XVN§H, 0CO3HaH
LOCTHBIX MHTEPECOB K CIIOCO

¢ yu€ToM Jui

[(CHHOCTY KM3HH, OTBEICTBEHHOTO OTHOMICHNS K
pOpas KU3HH,

i OGpANIEHHH ¢ XMMIYECKIMU BEIICCTBAMI B
ro BOCTTUTAHMA:

IIPaKTHIECKOMY H3YYCHHMIO npodecc
FataM TPYNOBOil AesTEbHOCTH, B TOM

CBOEMY 37I0pOBBIO, YCTAHOBKH
oco3HaHWE TIOCHEACTBUI W HEOpUATHS BPCIHBIX NPUBBIYEK
HeoOXOMUMOCTH  cOOMOICHUS  MPaBHA
6BITY U peayIbHOM KHM3HH;

AJKOrOJiA, HAPKOTHKOB, KypeHus),

il ¥ TpyJa pasiHSHOTO POJA, YBAKCHUC K
yncie Ha OCHOBE YIPUMEHEHUA IPEAMETHRIX
HBIit BHIGOP VHAMBMAYaILHOH TPACKTOPHHN HPOJO/DKCHIA o0pa3oBaHys
6HOCTH K XWMHH, OOUICCTBEHHBIX HHTEPECOB M



noTpeCHOCTEMH, yC
TOTOBHOCTH a/1am
6) Z3xoJ0TH
IKOJIOrNHEC
ocHOBEe €€ cyuiet]
OTBETCTBEHHOE
0CO3HAHME ITCHH

)

CBS3AHHEIX <
KYIBTYpPbI, 0C03
TIOCPEACTBOM M€
MO3HABATENBEHOMN,| )

METAIIP

B cocrase
MUPOBO33PEHNAA

1IpoLiEce, DKCIEK

pIieHaydHbIE MOHATUA (3axoH, TeOpHs, NMPUHIMI,
MEHT H APYroe.), KOTOpble HUCIONB3YIOTC B CCTECTBCH

mHOM TiPOdhecCHOHATBHON ISATCITHHOCTH ¥ PAa3BUTU He0OXOAUMMBIX YMEHUH,
0Barhes B NpodecCHORARHOH CPEAL;
CKOI'0 BOCHHTAHHIL!

neTeco00pasHoe OTHODICHHE K NPHPOZE Kak HCTOTHHUKY AU3HY Ha JeMmiie,
BOBAHNA, MOHUMAHME UCHHOCTH 3A0POBOTO H gezonactoro ofpasa XU3HH,
HJouleHue K COBCTBCHHOMY (U3MYECKOMY U [CHXHMIECKOMY 30POBBIO,
1 cobaroaeHya npapui 6e30NacHOTo OBCACHMA TIPH paGore ¢ BEMECCTBAMH, @
[, yTPOMAIOILUX 3H0POBBIO M XKU3HH NIOREH;

[IPUMEHATH 3HAHHSA, IIOIYIacMble MPH H3YHEHIN XUMHH, WIS PEUICHAS 3a7au,
yiKarouel TpUpoHOH cpenoil, A MOBBINEHNWA YpOBHA 3KOJIOTHUECKOH
s r1o0aEHOTO XapakTepa 3KONOTHYCCKUX npobieM W MyTed NX pelueHus
hIIOB XMMHH, 3KONOTMYECKOTO MBIIUICHNA, YMEHHA PYKOBOJICTBOBATBECE UM B
OMMYHUKaTHBHOH M COLMATLHOH IPAKTHKE.

IMETHBIE PE3YJIbTATBI

guMmble s (POpMHPOBAHUA
runorTesa, $aKT, CUCTeMa,
HO-HAYUHBIX yueOHBIX

MeTanpeIMETIIbIX pE3yALTATOB BBIASIAXT 3Ha

fIpeaMerax 1 o

ilejJocTHONW HayqHod KapTUHC MUp
KOMMYHUKATUBHp]e, PEry/STHBHBIC

CAMOCTOATENEHO
HosHaBaT
bazoBbie
YMCHHSA

PacKpBIBATE CMK

B3aUMOCBA3L C

(hakToB U ABNCH

N XVMHUYECKUX

H3y4eHUs, CTPg

JIENATEH BEIBOJRI

14

H

yMeHME T
(3HAKOBHIE) MOJCIIN,

XHUMHY MOJIEIBIbIE TPeACTaBICHH
pMyna 4 ypaBHEHHE XHAM
3aj1a4, ¢ YIETOM DTHX MOJCITBHEIX TIPEACTABIL

CUMBOJIHUECKHE
NpUMEHAEMEIC B
xumugeckas i
1103HaBATEIbHAIX
CYIIIECTBEHHBIE (TP

BEIABJIATE o0uife 3aKOHOMEDHOCTH, HpH‘lHHHO-CJlCI[CTBE

U3y4aeMBIX MPQ
Bazosble
YMEHHE

B KauecTBE OCH

CY)KACHUIA,
npyrodpeT

SKCTIEPUMEHTO

pesynbTaT, ¢

HCCNIeIOBAHHS,)
Padora @
YMEHHE E

dhopM HpeICTA

KUMUYCCKOrO

IPOTUBOPEYYB

Qe
HC
[
q

0

0

Mo/jL30oBarh  MpuéMbl  JTOTHYECKOTO
7 XUMHYECKUX NOHA

beaxiuii, yCTAHABIMBATL MPHYMHHO-CICACTBCHHDIC CBA3H
drs ormueckme paccyxueHna (WEJAYKTUBHBIE, NEAYKTUBHBIC, o
3AKTI0YCHMSL,

0/1B30BaTH MOCTABTIEHHBIC BOIPOCH! B KAYECTBE HHCTPYMCHT
BEI [t (DOPMMpPOBAHMS TUNOTE3bI MO TMPOBEPKE TP

qiie ONHITa MO IUIAHUPOBAHHI0, OpT
yMeHue HabmonaTh 32 X010
yTupoBaTh 0000LIEHHsS W BBIBOIRL TI0
OCTABILATE OTUET O MPOJIETAHHOM paboTe.
AdopMaumen:

eHMd, TIONYJaeMyro M3 PasHbIX MCTOUHHUKOB (Hay4H
chIepKaHys, CIIPABOUHBIC iocobms, pecyper MIHTepH

OISIOT HA OCHOBE 3HAHHI U3 ITHX IPEJMETOR GOPMUPORATH npeacraBiIeiue o
a, ¥ YHHBEpCAIbHbIE Y4eOHbie ASHCTBMA (mo3HaBaTeILHEIE,
), KOTOpBlE oOeceuyBaT dopMupoBaHKEe TOTOBHOCTU K
{UTAHUPOBAHHIO H OCYLIECTBIICHHIO yueGHOU AEATENBHOCTH.

pHBIE YHHBEPCATbHbIe yaeOHbIe IeHcTBHs

MBILIUTEHHS. TIpM  OCBOCHHHM  3HAHNMI:
THil (BHIIEIATH HX XapaKTePHbIE [IPU3HAKM, yCTaHABIMBATE

ACTIONB30BATE TOHATUS [/ OObACHEHHA OTISTBHLIX
% 1 KpHTEPHH A1 KIACCAPUKALUMH XUMITHECKUX BOILIECTD
MexEAy O0BEKTaMK
AHANOTUM),

PYTAMH  [IOHATUAMMU),
, BLIOHpaTh OCHOBANM

MEHATh B MpoILlecce NO3HAHMA TOHATHA (mpenMeTHRIE T METAllpe/IMETHBIE),
MCIIOJIL3YEMbIE B XUMMH, npeoGpa3zoBEIBaTE  IMMPOKO
g — XHMHUYCCKUH 3HAK (CHMBOJL MEMCHTA),
puUeckoil peakumu — TpH PEUICHHM yuyebno-
eHuif BBIABIATL 0 XapaKTepn3oBaTh
6HeKTOB — XMMHUUECKUX BEUIECTB ¥ XUMHICCKHX peaxiui,
HHBIC CBS3M W IPOTHBOPEHIHS B

M3HAKH H3YYAEMBIX O

cCcax M ABNCHHAX.

CIAeA0BATE/IbCKHE JeNCTBHSA:
a4 MO3HAHU, a TAKKE

BIJILHOCTH BBICKA3BIBEACMBIX

AHMU3AIMM W TPOBEACHUIO YUCHHICCKMX
M TIpOLIECCA, CAMOCTOATENLHO TIPOTHO3HPOBATE CTO
pesyabTaTaM TIPOBEAEHHOrC OIIBITA,

b MHPOPMALHIO PA3ITUIHBIX BHAOB 1
O-TIONyJsipHAs JIHTEpaTypa
eTa), KPUTHYECKH OLCHHBATL

WpaTh, AHATM3HPOBATE W HHTEPNPETAPOBAT

1 HELOCTOBEPHYIO HHYOPMALMIO;



Fuate pasIvaible METO/B U 3alPOCh! NIPY HOUCKE U orOope MHpOPMAIIK U
MAHHEIX, HCOOXOIUMBIX 1JI1 BBINTOJHCHNA yueOHEIX U MT03HABATE/IBHBIX 32134
OIpeAeNEHHOre YA, npuoSpeTeHUe ONbITa B oBacTH ¥CHONB30BAHMA HHPOPMALROHHO-
KOMMYHVKATHBHEIY TEXHOJIOTHH, OBJlaZeHHE KyJBTYpOll AKTHBHOTO MCHOJNB30BAHNS PasIIHUHBIX
[TOMCKOBEIX CHCTqM, CAMOCTOSTENBHO  BBHIOHpATh — ONTUMAJILHYO gopMy  IpenCTaBICHUA
urdopMarui M YUIIOCTPUPOBATL PELIaeMBbIe 3alatdn HEeCIIOKHBIMU  CXEMaMH, JHarpaMMamMu,
npyrumu dopMampjrpadux 1 ux KOMOMHaLUAMHU;

yMeHHMe WCIpNB30BaTh M AHATU3NPOBATE B npouecce ydeOHo# W UCCIEI0BATEABCKON
HeATENBHOCTH VR{PpMaludio 0 BIMAHUE NPOMBIIUICHHOCTH, CelIbCKOIO X038HCTBAa M TPAHCIIOPTA
Ha COCTOAHME OKpMpKArOIICH TPHPOIHOH CPEe/Ibl.

KoMMyHMKAFHBHbIE YHHBEPCAIbHBIC y4ebHbie IeHCTBUA:
aTh BOTIPOCEL (B XOJI¢ Auanora v (MIIH) DACKYCCUM) N0 CYDIECTBY obcyxaaeMoi
baTh CBOM IIPEATOKEHI OTHOCUTEALHO BBITIOTHCHAA IpeIOKEHHON 3a/aty;

yMeHUs MPGACTABIATE MOTYYECHHBIC Pe3y IbTarbl O3HABRATEABHOM JEATEJILHOCTH B YCTHBIX K
IHCEMEHHBIX —T¢RcTax; Jedarh Ipe3eHTalnio  pesylbTaros BLIIIOJIHEHUA ~ XMMUYECKOTO
skenepumentTa (JROOPATOPHOTO  OMbITA, naGopaTopHoil paboThl MO HUCCIEIOBAHMKIO CBOMCTB
BEIIECTB, YIEOHO

YMCHHS yuPPHOTO COTPYAHMHMECTBA CO CBEPCTHHKAMI B COBMECTHOMN MO3HABATENLHOH M
vecnenoBarebedi IEATENbHOCTY OpH PELICHUH BOZHMKAOIIX npofiiem Ha OCHOBE Yu&Ta
oGLIMX WHTEpecPp M COTIACOBAHMS [O3MIUH (o6cyxIeHus, OOMEH MHCHMAMH, «MO3TOBBIC
INTYPMBD», KOOPARHALHS COBMECTHBIX NeiicTBHUMN, OTpE/Ic/IeHe KPHTECPHUER N0 OUCHKE KatuecTa
BEITIOTHEHHOH P

PerynaTuHgbIe YHHBEPCATBHBIC yueGHbIC NeHCTBHA!

ymeHne caMOCTOATENBHO OTPENEIATE LETH [eSITENBHOCTH, TIAHMPOBATh, OCYICCTBIATD,
KOHTPOAUPOBATH |[U  TIpH HeoOXONUMOCTH KOPPEKTHPOBATE CBOK  ACATE/IBHOCTD, BHIOUPATE
HanGonee sdperBHEIEc CIOCOOR! PETICHNS yueGHHIX 1 TIO3HABATENLHBIX 32124, CaMOCTOATERLHO
COCTABJIATH WIH KPPPEKTUpOBATh NpeioXKEHHBIA AJITOPHTM neifcTBIil TP BHITONHEHHHN 3a1aHIH
¢ yJETOM 10N HHH HOBEIX 3HAIMM 00 M3yyaemblx 00BEKTaxX — BCIIECTBAX W peaxuyx,
OlLIeHUBATb COO !

YMEHHE TIPU]
COOTBETCTBYIOLIH

PTCTBHE TIOJIYUCHHOTO pe3vasTaTa sasgBICHHONA LM, YMCHHE MCIIONL30BATL 1
AHAITU3UPOBATDH HTCKCTEHIL, Hpe,unaI‘aeMLIe B YCIIOBUH 33ﬂaHHﬁ.
TIPEAME

E HBIE PE3YJIbTATHI
B cocrapy IpeaMETHBIX Ppe3yAbTaTOB [0 OCBOCHHIO 00A3aTENBHOTO  COACPIKAHUA,
YCTaHOBJIEHHOT(

naHHoM  (enepansHOi paGodeil mpoOrpamMMOH, —BBIICIAOT: OCBOCHHBIE
oGyuaromuMucs | HayyHbie 3HAHUA, YMEHMS H crnocobst  meiicTeuil, crenuQUUecKue JULA
peAMETHOH  0f

acTh «XHMHAA», BMIE JAEATEABHOCTH IO NOJYMEHUIO HOBOTO 3HAHMS, €ro
uaTepnpeTauuu fipeodpasoBanUio U TPUMCHEHMIO B Pa3NMYHBIX Y4eOHBIX H HOBBIX CUTYALHAX.

K xoHuy [goyueHms B 8 Kjacce MNPEIMCTHBIC pesyNisTaTel Ha 6a30BOM YPOBHE JOIAKHDL
oTpaxkatTh chopyppoBaHIIOCTE Y 0OYUAIOIIUXC YMCHUH!

. patkpriBaTh CMBICT OCHOBHBIX XUMHUECKUX IOHSTHI: aTOM, MOJIEKYNA, XUMHIECKHH
SIEMEHT, npocipe BEUICCTBO, CJIOKHOC BCIIECTBO, CMECH (oQHOpoAHAT W HEOIHOPOAHAs),
RATEHTHOCTh, OTHOCHTENbHAs aToMHas W MONCKYIApHas Macca, KONUYCCTRO BEIECTBA, MOND,
MosspHas Macdd, maccosas A0 XHMHIECKOrO SeMEHTA B COCAWHEIMH, MOIAPHEIH 00BEM,
OKCHJ, KACIOTE,|ocHoBanue, COJb, 3EKTPOOTPHLIATENBHOCTD, CTENECHD OKHCICHUA, XUMHYECKAast
peakuys, Knacphbuxanus peakuuii: peaKUuuM COCIMHEHUS, PEaKiMh pasliOKEHKs, peaKiuu
jamemeHns, pepkuun oGMeHa, K30~ M SHIOTCPMUICCKHC peaKiiH, TeIUIoBOH >PPEeKT peakumy,
apo aToMma, dJ|KTPOHHBIA CIOH aToMa, aTOMHas OpOUTAIb, PAZMYC aTOMa, XMMHYECKad CBA,
nonsApHas ¥ HPJORApHas KOBAICHTHAA CB3b, HOHNAg CBS3b, MOH, KATHOH, aHHWOH, PaciBop,
Maccosas A0 [HenecTra (TipolieATHad KOHLEHTpPALMA) B PACTBOPE;

o Ui §EOCTPHPOBATE B3aUMOCBA3b OCHOBHBIX XUMHHECKAX OOHATUI 1 NPUMEHATh STH
[IOHATHA TPy offficaniil BEWECTB H UX NpeBpaliesuii;

—




. ncnolb3oBaTh XMMUYCCKYIO CHMBOIUKY JUIA cocrapienusi GOpMYyJ BEIIECTB N
ypaBHEHHH XUMWIPPKAX pCaKLHii;

. onpeENsTE BAICHTHOCTH aTOMOB 3IeMEHTOB B OWHAPHBIX COCMMHEHHAX, CTEHCHD
oKicieHNs diaeMehfoB B GHMHAPHBIX COCAMHCHHUAX, TIPHHAAICKHOCTE BEUIECTB K onpeenéHHOMY
wraccy coemutedyii 1o popmynam, BHA KUMPAYecKoil CBS3M (KOBaneHTHAA U HoHHas) B
HeopranuuecKux ¢qeIMHeHUAX,

J pacKpIBaTh CMbICH 11epuonuieckoro saxona JI. Y. MeHneneesa: JIeMOHCTPHPOBATH
[IOHUMaHHE NepUPINUSCKON 3aBUCHMOCTH CBOWMCTB XUMHUECKHX 3IEMEHTOB OT MX MOJIOKEHI B
[Teproziaeckoil ¢YCTEMS, 3aKOHOB COXpAHEHHA MacChl BEHICCTB, TIOCTOAHCTBA COCTaRa, aTOMHO-
MOJIEKY/IIPHOTO YMEHHA, 3aKOHA Aporaapo;

J onutdiBath ¥ XapaKTepu30BaTh TabNUYHYIO dopmy Ilepuoanueckol CACTEMBI
KUMHYECKIX ICMEHTOB: pa3iudars NOHATHS «TlaBHasd noarpynia (A-rpynmna)» «robovHas
noarpynna (b-rpyuia)», Malke H GOJNbUINE EPHOABI, COOTHOCHTH 00O03HAYECHHA, KOTOPBIC
umeroTes B Tabmfie «IlepuoppyecKas CHCTEMA xumugeckux wiementos [l M. Meunneneesa» ¢
qICAOBbIMI XapajrepUCTHKAMU CTPOCHHA aTOMOB XUMUAECKUX 2JIEMEHTOB (COCTaB U 3apsil A1pa,
obLiee YYC)IO SNMGrpOHOB M PACTIPEICTICHUC UX T10 3NEKTPOHHBIM CIIOAM);

. KiapguduUIMpoBarb  XUMUYCCKHC SNEMEHTHl,  HEOPraHUYecKue  BEIICCTBa,
xumuueckie peajduy (o gucay U COCTaBy YHACTBYIOHIMX B PEaKiMM BEIICCTS, TO TEIIIOBOMY
spdekty);

* XaplaKTepU30BaTh (onucpiBaTE) OOLHE XUMITIECKAE CBOJCTRA BEIIECTB Pa3IuyHBIX
KIAcCOB, TIONTB¢RUKAAs OMUCAHNME TPHMEPAMU MOJIEKYJIAPHBIX ypaBHEHHH COOTBETCTBYIOMIX
XUMIYECKUX pearjInii;

. npdq JHOBHPOBELTB CROMCTBA BEUECTB B 3aBHCHMOCTH OT WX KaueCTBEHHOTO COCTaRa,
BO3MOJKHOCTH IPGTEKAHN XUMAHCCKIX TipenpaleHnli B pasTHyHbIX yCIOBUAX,
. BLIHCIST,  OTHOCUTEHBHYIO MOJCKYIAPHYIO M MOJNAPHYIO MacChl BEIIECTB,

MACCOBYHO AOAK| KUMHYECKOTO DJIEMCHTA TIO hopMyHe COSTUHEHUS, MaCCOBYIO JOIIO BEILICCTBA B
pacTBOpe, IPOBGHUTH PACIETHI 1O YPABHEHUIO XWMHHUECKON PEaKIHH;

» npMeHsTh OCHOBHBEIE OMEpaliH MEICTUTEIBHOM AeATENBHOCTH — aHau3 U CHHTES,
cpaBHeHHe,  OppOIICHHE, CHCTEMATH3AIMED,  KIACCHDUKANMIO,  BLIABJICHHC TPHYUHHO-

CHEICTBCHHEIX ¢ daseil — I U3YUCHMA CBOUCTB BEUIECTB U XUMHYCCKUX peaKuHi?I, eCrecTBCHHO-
Hay4dHBIE METO/BI Ho3Hanms — HaOawACHUE, W3MEPEHHE, MOJETTHPOBAHUE, 3KCIIEPUMEHT
(pealbRBI 1 MEEIIEHHEIH);

. CJIE
0GopyIOBaHUE

1OBATH TPABWIAM TIOJL30BAHHUA XUMUIecKol mocyfoii u  AabopaToOpHBIM
a TAKKE TIPaBHIaM OOpalICHHA ¢ BEIECTBAMH B COOTBETCTBHM ¢ HHCTPYKIUAMU
no  pumonmenifo  maGoparopHbIX  XHMHIECKHX  OTBITOB o TOAYH4EHMIO ¥ COOHpaHuio
rasoo6pasHEIX BFILECTB (BOJOPOAA U KHCIOPO/a), LIPUFOTOBICHHIO PaCTBOPOB € onpeAeNEHHoM
MaccOBOM  JOJi¢il  pacTBOPEHHOTO  BEILUCCTBA, [MAHAPOBAThH W  MPOBOMMTE  XHMHUCCKIC
SKCIIepHMERTHI | JIo PacTio3HaBaHMIo pacTBOpoB Imenodeil ¥ KHCIOT € TOMOIIBIO VHIMKATOPOR
(makMyc, (peHOJPTaTeHH, MCTHIOPAK 1 IpyTHe).

K kommy|pOyderus B 9 Kjacce TPEAMCTHBIC pe3ynbTaTh Ba 0a30BOM YPOBHO JIOTDKHBL

oTpaxarhb co ]HpOBaHHOCTB y 06y4aIOIMXCs yMEHMH:

g PA KpHBATh CMBICII OCHOBHBIX XHMHUECKHX NOHATHIA: XAMUUECKH# 3JIEMEHT, arToM,
MOJICKYlla, HOR, KaTHoH, aHHOH, IIpoCTOC BEHIECTBO, CHOKHOC BELICCTBO, BAJICHTHOCTD,
SMEKTPOOTPHIIE NEHOCTE, CTEICHD OKWCJIcHNA, XuMudecKada peaxiiui, XuMHuIecKas CBA3D,

TemioBol 3¢QdigkT peakuuy, MOIb, MOJISIPHBIH 00BEM, PACTBOP, NCKTPOTUTEL, HE3NEKTPOIHTEL,
snexrponuTuugdkas Aucconmanyd, peakunid HOHHOrO OOMGHa, KaTalin3aTop, XHMHHCCKOE
paBHOBECHE, OPPATUMBIC H HeoOpaTUMBIE PeaKLyH, OKVCINTENDHO-BOCCTAHOBUTEIBABIC PEAKIINM,
OKWC/MTENh, PPCCTAHOBUTEND, OKHUCICHHC H BOCCTAHOBJICHHE, ANIOTPONHA, aMpOTEpHOCTE,
xuMAYecKkas chg3b (KoBaleHTHas, HOHHAA, MeTaUTHIeckas), KpMCTaUIMYecKas peeTka, KOpposiit
\ETAILIOB, CIUJABH, CKOPOCTD XMMUYECKOH PeaKIMH, TIPEAENIBHO JOMYCTHMAasd KOHIEHTpaliHi K
BEILECTBA;
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. pack
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(fuiBaTh CMBICH 1IepUOMTECKOTO 3aK0Ha A A

\ECHTOR: PA3JIMUATL [OHATHS «rilaBHasd NOArpyIia (A-

hETPHPOBATE B3auMOCBS3E OCHOBHBIX XUMHUICCKHX IIOHATHI 1 NpUMEHATL 3TH

MV BELIECTB M UX TIPEBPaICHINIL;

30BATh XWMHUCCKYH) CHMBOJIMKY A COCTABICHU thopmyll BEIIECTB U
KUX pPEeaKLiHit;

oSTh  BAJCHTHOCT M CTENEHh OKMCHIEHHS XUMUUCCKHX  3JICMCHTOB B
HUHOTO COCTaBa, MPUHANICKHOCTH BEIISCTB K onpeAcnEHHOMY  KTaccy
hpMyiaM, BHJ XHMUYECKOH CBA3Y (KoBaJIeHTHAA, MOHHAa, MeTaumyeckasn) B
be JUHEHUAK, 3P HOHA N0 XHMIIECKOH dopMyne, Xapakiep CpeAbl B BOJIHAIX
THI KPHCTAUTMYECKOW pemeTkd  KOBKPETHOTO
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pMmy [leproandeckoll CHCTEMEL
rpynma)» U «nodouHas

dipcoBats W xapakrepuszoBaTh TabnHgHY0 GO
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AMelores B Iepoaundeckoit Tabauue,

XAMUYECKHX 31€]
3MEKTPOHHBIM CJ1
COCAMHEHNH B Y]
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Majple W OonpInMe IIEPUOIbl, COOTHOCHTE 0003HAYEHHUS, KOTOPBIC
¢ YUCJIOBHIMM XapaKTepHCTUKaMHh CTPOCHWS aTOMOB
LHTOB (COCTAB M 3apsl afpa, 0611ee YHCIO SNCKTPOHOB U pacripeseicHUe HX 110
M), OOBACHATE O0MIAE 3aKOHOMEPHOCTH B W3MEHEHUM CBOMCTB PAEMEHTOB U UX
eax MAJBIX [IEPHO/0B Y TJIABHBIX IOArPYI € y4ETOM CTPOEHHUA MX aTOMOB;

b UDUUEPOBATh  XMMHUYCCKUE  SNCMEHTHL, HEOpraHU4ecKHe  BEIIECTBA,

XUMHUCCKUE PC
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cosei, IOAHbIE
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Lecm (aMMHaKa 1 yrJIEKUCTIOro rasa);
BOIUTE PEaKIyy, MOJATBEPKIAL0
BITHEIM ITyTEM Xnopua-, OpoMua-,
DK CHA-HOHEL, KaTHO
pax HEOPraHMYCCKNX BEIISCTR,

piiTeHME, CHUCTeMaTH3alllio, BBIABICHHE HpH‘IHHHO-CHeﬂCTBeHHBI

B
i{epefme, MOJIE

pi (M0 9UCITy M COCTaBy YYacTBYIOIMX B peaKini RCIIECTB, MO TEIIOBOMY
TCHWIO CTEIeHeH OKUCICHUS XUMHYECKHX 3J1IEMEHTOB);

TepU30BATh (OTIHCHIBATD) obmme u creiudHUYEcKHe XUMHYECKHe CBOHCTBA
BIX BEUIECTB, LOATBEPKAaAs ONMCAHHe NpUMepaMy MONCKYJIAPHRIX M VIOHHBIX

BETCTRYIOIIMX XUMHYECKHX peakiyi;

BAATH YPABHEHMS HICKTPOIMTHYCCKOH JMCCOLMALMH  KHCIOT, menoyed u
COKPAIIEHHBIC YPABHEHWS PEAKMH HOHHOTO oGMeHa, YpaBHEHHIs Deakiui,

CYHICCTBOBAHUC reHeTHYeCcKOH CBA3M  MEKAY BeUleCTBaMU  pPas/THIHBIX

pHIBaTh CYIIHOCT OKHCAUTEIBHO-BOCCTAHOBUATEIBIBIX PEakiyi TOCPSACTBOM
TPOHHOIO GaNanca DTUX PeaKuyi; '
‘HO3MPOBATDL CBOICTBA BEWIECTB B 3aBHCHMOCTH OT HX CTPOCHUs, BO3
eCKUX TIPEBPALCHUI B Pa3AHIHEIX YCIOBUAX;

MOKHOCTH

Macchl  BEIECTB,
UMAMECKOT0 JJEMEHTa TI0 GopMyJIe COSIUHEHUs, MAaCCOBYIO OO BEILIECCTBA B
UTH PACUETHI IO YPABHEHUIO XUMHUECKOH PeaKIIUK;

JONaTh TpPaBwia [TONb30OBaHUA XUMHAYecKol mocynoit M JiabopaTopHBIM
4 Taxoke TpaBMia ofpalieHHa ¢ BELECTBAMU B COOTBCICTENH C HHCTPYKUMAMU

ﬂa60paToprlx KUMHUYECKHX ONBITOB  IIO MOJIYy4YeHHY H COﬁHpaHHPO

ue KagecTBCHHBA COCTaB Pa3IMHBIX BECIICCTR:
poaun-, KapGonar-, (ocgar-, cuiukat-,
HbI aMMOHMS 1 MOHB] W3yUCHHBIX METAJIOB, IPUCYTCTBYIOIMNE

U — aHajKu3 U CUHTES,
X CBA3EH — AN
BEILECTB M XHMITUECKUX PeaKiui, eCTECTBEHHO-HAYTHAIC METOBI TIO3HAHUS —
JUPOBAHUE, FIKCIIEPUMEHT (peansHbIi ¥ MBICTEHHBIIT).

MEHSATh OCHOBHBIC OIEpalliM MBICHHTBHBHOﬁ JeATCIRHOCT
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