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HNOACHHUTEJBHAS 3AIINCKA

IIporpaMMa 10 XMMHH Ha YpPOBHE OCHOBHOTO OOIIEro o6pa3oBaHus
COCTaBJI€Ha Ha OCHOBe TpeOOBaHMM K pe3yjabTaTaM OCBOEHHS OCHOBHOMI
00pa3oBaTeNbHOM IPOrpaMMBI OCHOBHOTO OOIIEro 06pa3oBaHus, IPEICTaBICHHBIX
B O®I'OC 00O, .a Takke Ha OCHOBe (QelepambHOli pabodelf IPOrpaMMbI
BOCIIMTaHMA M ¢ y4ETOM KOHIIENIIUY NIPETIolaBaHus yu4eOHOro mpeaMeTa « X UM
B 00pa30BaTeNbHBIX OpraHu3anuiax Poccuiickoi Oenepanyy.

[IporpamMma 1no XuMHM Ha€T NpEACTaBICHHE O IeJsIX, OOINed cTpaTeruu
O0y4eHHs, BOCIUTAHHS K DPa3BUTHA OOYYAIOIIMXCA CPEACTBAME y4eOHOTO
IpeMeTa,  YCTaHABIMBAaeT  00sg3aTeNbHOE  IPEIMETHOE  COJIEpIKaHue,
IperyCMaTpUBaeT paclIpelielicHHe €ro II0 KiaccaM W CTPYKTYPUPOBAHHE IO
pasgenaM M TeMaM IIPOrpaMMBbl IO XHMHUH, OIPEIeNseT KOJIMYECTBEHHBIE U
Ka4eCTBCHHEIE XapaKTePUCTUKU COJIEPIKaHu, PEKOMEH Ty eMY¥O
IIOCIeIOBATENIbHOCTh ~ M3Yy4YEHUS XUMHH C Y48TOM  MEXKIPEAMETHBIX U
BHYTPMIIPDEJMETHBIX ~ CBsi3ed, JOrwKuM y4eGHOTO —IpoIlecca, BO3PACTHBIX
0COOEHHOCTEH  OOydarou[Mxcsi, ONpPENENseT BO3MOXKHOCTH “npenMeTa TUIS
peanusauuy TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOM 06pa3oBaTenbHOM
IporpaMMBI Ha YPOBHE OCHOBHOI'O 0OILIero oOpa3oBaHMs, a TaKkke TpeOOBaHHUN K
pesyisraraM 00yYeHHs XMMUU Ha YPOBHE LIeJiel W3yUeHHs IPeIMeTa i OCHOBHBIX
BHJIOB y4eOHO-IIO3HABATENHHOM JESTENBHOCTH OOYYaloMerocss MO OCBOSHHUIO
y4eOHOTO CONlepKaHus.

3HaHWe XUMWH CIy)KHUT OCHOBOM JuUisi (OPMHUPOBAHHS MHPOBO33PEHIS
o0ydaroIerocsi, ero MpeACTaBIeHH O MaTepUAbHOM eJWHCTBE MHpA, BaXKHYIO
POIIb HIPaAlOT (hOpMHpyeMBle XHMHUell MPEICTABIEHHS O B3aHMOIPEBPAIECHUIX
SHEPTHU U 00 SBONIOIMH BEINECTB B IPUPOJE, O MyTSX PEHIeHHS MIOBATBHBIX
IPOOIeM yCTOHYMBOTO PA3sBUTHS HUEIOBEYECTBA — CHIPHEBOM, SHEPreTHUECKOl,
TIHINEBO U 9KOJIOTHYECKOH 6e30IacHOCTH, pobiieM 3paBOOXPaHEHUS.

Wsydenue XumMuu:

CIIOCOOCTBYET — pealu3alldll  BOSMOXXHOCTeM I CaMOpasBHUTHS U
(hopMHUPOBaHUS KYJIBTYDPEI THIHOCTH, €& 00IIel 1 byHKIMOHATBHOM IPAMOTHOCTY;

BHOCHT BKJIQJl B (DOPMHUPOBaHME MBIIUIEHUS M TBOPYECKHX CIIOCOGHOCTELR
00y4arolnXCs, HABBIKOB KX CAMOCTOATENHLHON  yYeGHOM  [esTeNbHOCTH,
OKCIICPUMEHTANbHBIX M HCCIEeN0OBATEIbCKUX YMEHMM, HEOOXOOUMBIX KaKk B
TIOBCEITHCBHOM XKU3HH, TaK U B IIPOGECCHOHANBHON eATeTbHOCTIL,

3HAKOMHT CO CIHeNUGUKON HAayYHOTO MEBINUIEHHS, 3aKIaIbIBAET OCHOBEI
LIeJIOCTHOT'O B3IVIA/A HA €UHCTBO IIPUPOABI U Y€JI0BEKA, ABILICTCS OTBETCTBEHHBIM
3TaloM B QOPMUPOBAHUH ECTECTBEHHO--HAYYHON TPAMOTHOCTH OGYUAIOIIIHKCSL,



coco6cTByeT (HOPMHUPOBAHMIO IIEHHOCTHOIO OTHOMICHHA K €CTECTBEHHO-
-Hay4YHBIM 3HaHUAM, K IIPAPOJIE, K YETIOBEKY, BHOCHT CBOH BKJIaJl B 3KOJIOTHYECKOE
o6pa3oBaHue 00yJarOIIIXCS.

JlaHHEIE HAmpaBleHHA B OOyYCHHM XAMUM 06eCIeanBaloTCs CrienuPUKon
comepXkaHusi ~ y4eOHOro  mpenMera, KOTODBI  SBIAETCS  TEAAarOrMICCKH
aIaNTHPOBAHHBIM OTpaKeHHeM 0a30BOH HAayKK XUMUH Ha OIIPEACIEHHOM dTare e
pa3BUTHSL.

Kypc XuMUM Ha ypOBHE OCHOBHOTO obmero o6pa3oBaHUs OPHEHTUPOBAH Ha
OCBOGHHE OOYJArOIMMUCS ' CHCTEMBI II€PBOHAYAIBHBIX [IOHATHHA XUMHUH, OCHOB
HEOPTaHWYECKOM XMMHHM ¥ HEKOTOPHIX OTHCNBHBIX — 3SHATHMBIX MIOHSITUI
OpraHU4eCKOM XMMUH.

CTpyKTypa COREpKaHUS MPOTrpaMMbl IO XUMUH chopmupoBaHa Ha OCHOBE
CHCTeMHOTo moaxoma K e msydenuto. ColepKaHHe CKIAABIBACTCSA W3 CHCTEMBI
OHSITHI 0 XMMIIECKOM dJIEMEHTe U BEIECTBE U CUCTEMBI IIOHSTHI O XAMAIECKON
peaknuu. O6Ge 9STH CHCTEMBI CIPYKTYpHO OpraHM30BaHBLl 11O TIPUHIAILY
IOCIIEIOBATENLHOTO Pa3BUTHS 3HAHMM HA OCHOBE TEOPETHICCKUX IpeICTaBICHUA
Pa3HOTO yPOBHS:

— ATOMHO--MOJIEKYJIIPHOTO y4EeHHs KaK OCHOBBI BCETO €CTCCTBOSHAHMS,

— ITepuomuueckoro 3akona J1. M. MeHnzeeeBa Kak OCHOBHOT'O 3aKOHA XUMMUH,

— y9eHMs O CTPOEHUHU aTOMa M XMMUIECKOH CBA3H,

— TpencTaBIeHMM 06 JNEKTPOJUTAYECKOH JUCCOLMAIMM  BEIIECTB B
pacTBoOpax.

TeopeTHuecKre 3HAHHMS PAacCMATPUBAIOTCA HA OCHOBES  SMIIMPUICCKH
TIOTyYeHHBIX ¥ OCMBICTEHHEIX (haKTOB, Pa3BUBAIOTCA MOCIEN0BATEIEHO OT ONIHOTO
YpOBHA K JAPYrOMY, BBIIONHSA QYHKIMHK OOBsICHEHHS M TPOTHO3MPOBAHUAL
CBOMCTB, CTPOEGHMS M BO3MOXHOCTEM MPaKTHYECKOTO NMPUMCHCHUS M HOIyICHIA
H3y4aeMBbIX BEIIECTB. )

OcBoeHHe NPOTPAMMEI [0 XHUMHH  CIIOCOOCTBYET (hopMUPOBAHUIO
TIpe/ICTABIEHHS O XMUMIUECKOH COCTaBISIONISH Hay4YHO! KapTHHEI MUpa B JIOTHKE
e CHCTeMHOM IPHMPOMbLI, LIEHHOCTHOIO OTHOWICHUSA K HAyIHOMY S3HAHHIO U
MeTomaM TIO3HAHMSA B Hayke. V3ydeHue XHUMUH IPOUCXOAMT C NPHUBICUCHUCM
3HAHWH M3 paHee W3YUCHHBIX YJeOHBIX. IPEIMETOB! «Oxpy)aomui  MHPY,
«Bbuomorug. 5-7 xnacce» u «Pu3nKa. 7 KIacc.

Ilpy w3y4eHWH XHMHHA IPOUCXOIWT GopMupoBaHUE 3HAHHWA OCHOB
XUMUYIECKOM HAyKM KaK 00JIaCTH COBPEMEHHOIO €CTECTBO3HAHMNA, IIPaKTHYECKON
NesSTEeNHHOCTA YellOBeKa U KaK OJHOro K3 KOMIIOHCHTOB MHPOBOM KYJIBTYPBI.
3amada y9eOHOTO IpeaMeTra COCTOMUT B (POPMUPOBAHMM CHCTEMBI XMMHHYCCKUX
3HAHKH — BaKHEHIIMX (DAKTOB, IIOHATHH, 3aKOHOB U TEOPETHICCKUX TIOJI0KEHHH,
IOCTYIHBIX OGOOIIEHHN MHPOBO33PEHIECKOTO XapaKTepa, sA3bIKa Haykd, B
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OpUOOIIEHHH K HAydHBIM MeToJaM I[IO3HaHWsA I[P M3Yy4YEHHHM BELIECTB U
XMMHYECKUX pEeakKifuif, B (OPMUPOBAHUN U Pa3BUTHH [T03HABATENbHBIX YMEHHUN U
X TPUMEHEHWH B Y4eOHO-TIO3HABATENBPHOM U y4eOHO-HCCIIe0BATENLCKOM
IeATeNIFHOCTH, OCBOGHHHU IIPaBHJI 0O€30IMacHOrO OOpallleHusl C BEleCTBAMU B
TTOBCEAHEBHOM JKU3HMU.

ITpu w3ydeHMM XMMHM Ha YPOBHE OCHOBHOI'O OOIIEro 00pa3oBaHMsA BaXXHOE
3HaUCHHE MPHUOOpeNH TaKue IeNd, KaK:

— (opMHpOBaHNE WHTEIUIEKTyalbHO pPAa3BUTOM JUYHOCTH, TIOTOBOH K
caMo00pa30BaHUIO, COTPYIHHUYECTBY, CAMOCTOSTEIIbHOMY IPHHATHIO PEIIECHUH,
CIIOCOOHO¥M aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOy4YeHHMs Ha CHCTEMaTHYecKoe IIpHOOIIeHue
o0ydJaroIuxcss K CaMOCTOSTENBHOM ITO3HABATEeNbHON IESTeNbHOCTH, Hay4YHBIM
MeTOolaM TIO3HaHWsA, (QOPMHPYIONIUM MOTHBALMIO M pPa3BUTHE CIIOCOOHOCTEH K
XUMHUH;

— o0ecriedeHue yCIoBuil, CTIOCOOCTBYIOIIUX TPHOOPETEHUIO 00yJarOIUMHUCS
OIIBITa PasHOOOPa3sHOM MEATENBHOCTH, IIO3HAHWSA M CAMOIIO3HAHWS, KIFOUEBBIX
HAaBBIKOB (KJIFOYEBBIX KOMIICTCHIINM), MMEIOIINX yHHBepcanLHESé 3HAYeHWEe [
Pa3IUYHBIX BUAOB AEATEIHHOCTH;

— ¢QopmupoBanue oOmel GYHKIHOHAIPHOM M €CTECTBEHHO-HAYUHOM
IrPaMOTHOCTH, B TOM 4YHCJIe YMEHHUH OOBSCHATH U OICHUBATH SIBICHUS
OKpY’KAIOIer0 MHpa, HCIIONB3ysl 3HAHWS U OIBIT, MOJNyYCHHBIC NPU H3YYSHHUU
XVMHHY, OPUMEHATh UX TPH pEHIeHHH NpobiieM B IIOBCEIHEBHOH JKU3HU U
TPYZOBOH eATEeIHHOCTH;

— QopmupoBaHHe y O0OydYarONMMXCS T'yMaHUCTHYECKUX OTHOIICHUH,
[IOHMMA@HUS LE€HHOCTH XWUMHUYECKHX 3HaHUU Uis BBIPaOOTKH SKOJIOTMYECKU
eNIecoo0pasHoro IOBEACHHS B OBITY W TPYHOBOH IESTENBHOCTH B IEJSIX
COXpaHEHHUS CBOETO 3[J0OPOBbsI U OKPYIKArOIIeH MpUPOIHOH cpebl;

— pa3BUTHE MOTHUBAIMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOGHHSA OOIIEYeNIOBEUYEeCKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBEIOOpY IpodWIis W HAIpaBICHHOCTH AaJIbHEUIIEro
o0y4eHwus.

O6miee YHMCIO YacoB, OTBEHNEHHBIX JUIS M3YYEHUS XHMUHU HA YPOBHE
OCHOBHOT0 0061mero obpaszoBanus, coctapisieT 136 gacos: B 8 kiracce — 68 gacos (2
Jaca B HEJIeNI0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



MOTydeHHs KHCIOpoja B JabopaTopud ¥ HPOMBIIUICHHOCTH. Kpyrosopot
kuciopoa B mpupoze. O30H — aJlIoTpOITHas MOIAGUKALMA KACIOPOAa.

TemnoBoit 3hdeKT XKUMAYECKOW pPEaKIMH, TEPMOXUMMHIECKHIE ypaBHEHUS,
5K30- W DHIOTEPMMYECKHE peakiuy. TOIIHBO: Yrojb M METaH. 3arps3HEHNE
BO3JyXa, YCHIIEHHE TAPHAKOBOTO 3 heKTa, paspyLIeHIe 030HOBOTO CJIO4.

Bomopos, — .3JEMEHT M IIPOCTOE BEIIECTBO. Haxoxpenne Boxopoaa B
npupoze, GHU3MYECKHe W XHMHUYECKUC cBoWicTBa, IIPMMEHEHHe, CIOCOOBI
nonyderus. KucaoTel U CONH.

MoirspHEIi 066EM ra3oB. Pacd€rsl 10 XUMUIECKUM yPABHEHIIM.

®uspdeckde CBOWCTBA BOABL. Boma Kak pacTBoputenb. PacTBOPEL.
HacHIIeHHble ¥ HEHACHIIEHHBIE PAacTBOPEI. PacTBOPHMOCTH BCIICCTB B BOIC.
MaccoBasi oJs BEIeCTBa B PacTBOpe. XUMHUYECKIEe CBOHCTBA BOABL. OcHoBaHUS.
Ponb pacTBOpPOB B IIPUPOJE U B JKM3HU 4YETIOBCKA. KpyroBopoT BOIBI B IIPHPOJE.
3arpsa3HeHue MPUPOHEIX BoA. OXpaHa B 09UCTKA IPUPOJHBIX BOA.

Kiaccudukarnys HEOPraHUISCKHUX coenuuenui. OKCUIEBL. Knaccudukanus
OKCHIOB:  coleobpasyromue (OCHOBHBIE,  KHCIOTHBIC, amGboTepHBIE) W
HeconeoOpasyromue. HomeHknarypa OKCHAOB. @u3nueckné” W XMMHYECKHE
cBoiicTBa oxcuaoB. [lony4ueHne OKCAOB.

OcHopauws. Kiaccudukarmsi OCHOBaHMM: MIENOYM M HEPACTBOPHMBIC
ocHoBaumsi. HOMeHKIAaTypa OCHOBaHHM. DU3MYECKHE M XUMUYCCKHE CBOICTBA
ocHoBauui. IToydeHne OCHOBAHUH.

Kucnotsr. Kinaccubukaiws Kucior. HoMeHKIaTypa KHCIOT. duznveckue U
XAMUAYECKHEe CBOMCTBA KHCIOT. Psn akKTHBHOCTH METaJIOB H. H. bekertosa.
[TomyueHUE KUCIIOT.

Comi. Homerknarypa coneif. ®usndeckue M XAMUYECKHE CBOMCTBA COJIEH.
[Torygaenue comei.

[eHETHYECKas CBA3b MEXAY KIaCCaMH HEOPTaHIMUECKUX COCIUHeHUM.

Xumuueckuii IKCHEPUMERNT: '

KaueCTBEHHOE OIpe/elieHre CONEePKaHus KHCIopoJa B BO3AYXe, IOIyICHHE,
cobupaHme, paclo3HaBaHHe H H3y4eHHe CBOMCTB KHCIOPOZa, HaOIIO/IeHHE
B3aMMOJIEMCTBHS BEIECTB C KHCIOPOAOM U YCIOBHA BO3HHKHOBEHMA U
IpeKpalienrsi TOpeHns (IoXapa), O3HAKOMJICHHE C obpasliaMi OKCHIOB U
OIMMCaHHe MX CBOMCTB, IIOJNydYeHHe, COOHpaHMe, PacIO3HABaHWEC M U3YHCHHC
CcBOMCTB BoZopoza (TOpeHue), B3aMMOIEHCTBIE BOAOPONA C OKCHAOM ME/H I1)
(BO3MOXKHO HCTIONB30BAHHE BUIEOMATEPHANIOB), HaOmoeHne oOpas3loB BEIIECTB
KOJMUecTBOM 1 MOJB, HCCIeNOBaHHe OCOOSHHOCTEM pacTBOPEHMS BEILECTB C
Pa3MYHOM pPAaCTBOPUMOCTBIO, IIPUIOTOBIIEHHE PACTBOPOB C ornpenenEHHoN
MaCcCOBOM 0JIell pacTBOPEHHOTO BEIIECTBA, B3aUMOACHCTBHE BOIBL C MeTaJlIaMu
(HaTpmeM ¥ KanplueM) (BOSMOXHO — HCIOJB30BAHME BUIEOMATEPUATIOB),
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COJEPKAHMUE OBYYEHMUSA

8 KUIIACC

IlepBoHauyaJbHBIE XUMHYECKHE TOHATHS

[TpenMer xumuu. Ponp XxuUMHUM B )XM3HH YeJOBeKa. XUMHUSI B CHCTEME Hayk.
Tema u BemectBa. @uU3WYeCKHe CBONCTBA BEIISCTB. ATperaTHOE COCTOSHHE
BemlecTB. IloHATHEe 0 MeTomax MO3HAHWSA B XUMMM. YHCTBIE BEIIECTBA M CMECH.
Croco6rI pazeneHus cMeceH.

ATOMBI M MOJIEKyINBL. - XUMHUYeckre djeMeHTh. CHMBOIBI XHMHYECKHX
3eMeHTOB. IIpocThie U ciI0XKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumyueckas ¢opMyna. BaJeHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB.
3aKOH TIIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENBHAas aTOMHAas Macca.
OrHocHuTeNbHAS MONEKYJIApHas Macca. MaccoBast JOJisi XMMHAYECKOTO 3JIEMEHTA B
COEUHEHUH.

KonuuectBo BemecTBa. Monb. MomnsipHast Macca. B3anMoCBSA3b KOJIMYECTBA,
MacCchl M YHCIA CIPYKTYPHBIX €IUHMII BemlecTBa. Pacd€rel mo dQopmysam
XUMHYECKUX COSTUHEHHUH.

Du3nyecKre ¥ XUMUAYECKUE SBICHUS. XUMUYECKas Peakiis U €& MPU3HaKM.
3aKOH COXPaHEHMS MacChl BEINEeCTB. XUMHUYEeCKHe ypaBHeHus. Kimaccubuxanus
XAMUYECKHX PEaKkLui (COeAUHEHMNS, Pa3I0OKeH s, 3aMeIeH s, 0OMeHa).

Xumuueckuii IkcnepumeHnm:

3HAaKOMCTBO C XHMHYECKOM IOCYZHOH, IpaBmiIaMu paboTel B JabopaTopuu u
npuéMaMu oOpalleHus ¢ JIabopaTOpHEIM 000PYHOBaHHEM, U3yUEHHE W ONHCAHUE
Qu3yecKuX CBOHCTB O0OpaslOB HEOPraHWYECKMX BEILIECTB, HAONIONEHUE
(usnueckux (IJIaBIEeHHE BOCKA, TAsSHHME JIbJd, PACTHPAHHWE caxapa B CTYIIKE,
KUIICHHE W KOHICHCAIMs BOJBI) M XUMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEIHOH IIPOBOJIOKH, B3aUMOJIEHCTBIE MeNa ¢ KHCIOTON) ABJIeHUH, HaOIoAeHIe |
ONKCAaHUE TPU3HAKOB NPOTEKAHHS XUMHYECKHX peakuui (paslokeHHe caxapa,
B3aUMOJICWCTBUE CEPHOM KHCIIOTHI C XJIOPHIOM Oapusi, pasioKeHHne I'MAPOKCHIA
menu (IT) mpu Harpesanyu, B3auMoieHicTBEE XKee3a ¢ pacTBopoM coiu Meau (II),
M3yYeHHe CIOCO00B pas3[eNeHus cMeceil: ¢ MOMOIIBI0 MaruuTa, GHIFTPOBAHMUE,
BBIIIAPUBAHUE, TUCTAIIIAINS, XpoMaTorpadus, IpoBeIeHre OYHUCTKY IIOBAPEHHOM
coimd, HaOMOJEHHE M  OIWCaHWE pPE3yJIbTaTOB  IPOBENEHMS  OIIBITA,
HIUTIOCTPUPYIOILETO 3aKOH COXPaHEHHS MacChl, CO3[JaHUe MoJenell MOJIeKy
(ImapocTep)KHEBEIX).

Baknelilne npeacTaBUTEIH HEOPraHUYECKHX BelleCcTB

Bosmyx — cmech rasoB. CoctaB Bozmyxa. Kuciopon — -3leMeHT u IIPOCTOE
BemecTBO. HaxoxIeHne Kuciopoma B IPHpOJe, (GU3MIECKHE U XUMHYCCKHE
corictBa (peakuuu ropenms). Oxcunsl. IlpuMmenenume xucnopoga. CHOCOOEI
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Temaruueckoe wianupoBanue 10 xmace

o/

HasBanwue pasnena, riias

KomunuecTBo uacos

Ob1ee xoJ-
BO 44acoB

13 rux ((OopMBI KOHTPOILA)

KOHTPOJBHBIX
pabot

IPAKTAYECKAX
pabot

Teopusi CTpoeHUsI OPraHUYECKUX
COeINHEeHUH

3-11

VFIIGBOlIOpO)IBI U UX IIPUPOIHEIC
HCTOYHHKH

12-
22

Kucnoponconepxarue
COCIMHEHUS W HUX HAXOXKICHHE B
JKUBON IIPUPOZE.

11

23-
27

A3oTcomepxKalue COSOUHEHHUS U
UX POJb B XUBOHM HPUpPOJE.

28-
30

I/ICKYCCTBCHHI:IG W CHHTCTHYCCKHC
OPTaHUYCCKUC COCHUHCHUSI.

31-34

Buonoruyueckn akTHUBHEBIC
OPraHruv4cCKuC COCOHUHCHHUS.

HUTOrO

34

Tematuueckoe mranuposanue 11 xgace

Ne o/

Haspanue paznena

KommuecTtBo wacon

Bceero

Teopus

KonTponpHbIX
pabot

[IpakTuye
CKHX
pabot

1-3

Crpoenue atoma u
TIEPHOTAIECKUI
3akoH /. 1.
Meunneneesa

414

Crpoenue
BEI[ECTBA

11

15-22

XHUMHUYECKHE
peaKIuu

23-34

Bemiectsa 1 ux
CBOMCTBA

12

11 1

HUTOTO

34

31 2




JccneqoBagie  o0pasloB  HEOPraHUIeCKHX BEIECTB Pa3iUYHBIX KJIacCoB,
HabFoIeHre U3MEHEeHHs OKpPacku WHANKATOPOB B pacTBOpax KHCIOT H esao4ei,
p3ydeHre B3aMMOIEUCTBUS OKCHIA memu (I) ¢ pacTBOpPOM CepHOI KHCIIOTEL,
KUCIIOT € MeTajljlaMHu, peakiyii HedTpalM3aliy, [OIy4YeHHe HEPacTBOPHMBIX
OCHOBAHHI, BBITCCHEHUE OJ{HOTO MeTajlia IPYTEM W3 PacTBOpa COJH, PCIICHHME
SKCIIEPUMEHTABHBIX 3a/ad II0 TEME «Baxgeiimie KjIacChl HEOPTaHHYICCKHX
COeIUHEHHI».

IepuoanyecKuii 3aKOH H Iepuognyeckasi CHCTeMA XHUMHYEeCKHX
synementoB . W. Menneneesa. CtpoeHne aTOMOB. XumMuyeckass CBf3b.
OKHCIUTEIHHO-BOCCTAHOBUTE/ILHBIE PEAKIHH

IlepBble MOMBITKA KIIaCCH(UKAIMH XMMUYECKAX OJICMEHTOB. [Tonstue O
rpylmax CXOAHBIX 3JIEMCHTOB (IenoYHble M IIENOYHO3EMEIBHBIC METAILITEL
raJloreHbl, HHEPTHBIS Ta3bl). JICMEHTEI, KOTOPBIC 06pa3yroT aMpOTepHBIE OKCHUIIEL
1 THUIPOKCHIBL.

TeproIYECKUH 3aKOH. I[TeproauuecKas CHCTEMA XUMHICCKAX sneMeHToB /1.
M. Menugeneesa.  KopoTkomepuoaHasi  H JUIMHHOIIEpHOIHas ~ (YOPMBI
[leproaiaecKoll CUCTEMBl XMMUICCKAX snementos JI. Y. MeHjieneesa. ITepuonsl
w rpymmsl. OU3MYECKUH CMBICT TIOPSIKOBOTO HOMeEpa, HOMEpOB mepuoga u
rpyIIIIBI JJIEMEHTA.

Crpoenue atoMoB. COCTaB aTOMHBIX ANED. Wzoronsl. Diexrponsl. CTpoeHue
SNEKTPOHHBIX ~ 00OJNOYeK aTOMOB  IHEPBBIX 20 XUMHYECKHX DICMCHTOB
ITepruoMIEeCKOM CHCTEMBI II. 1. Menzeneesa. XapaKTepHUCTHKA XAMUYECKOTO
3JIeMEeHTa [0 €r0 MOJI0XECHUIO B [eproqUIECKOM CUCTEME II. 1. Menpeneesa.

3aKOHOMEPHOCTA H3MEHEHWs pajiiyca aTOMOB XAMUAYECKUX DJIEMEHTOB,
MeTAUTMIECKAX U HEMETAUTNIeCKUX CBOMCTB IO TPYTIIaM 1 IIEPUOAM.

SuaueHue [1eproIuIecKoro 3aKoHa 1 [Tepro9eCKON CHCTEMbl XMMUICCKHX
9IIEMEHTOB IS PA3BUTHUSA HAyKH M TPAKTHKH. II. . MenzeneeB — y4SHBIH U
TpaKIaHuH. '

Xpmuueckas cBsi3b. KopaneHTHas (TOIpHAS U HeTloJIApHas) CBA3b.
"DJIEKTPOOTPULIATENBHOCTD XUMUIECKHX SIICMEHTOB. HouHas CBS3b.

Cremenp  OKucieHWs.  OKHUCIHUTENHHO--BOCCTAHOBUTEIHHBIC peaKIum.
ITporecchl OKUCIEHHUs. ¥ BOCCTAHOBICHMUA. OKMCNUTENN ¥ BOCCTAHOBUTENH.

Xumuueckuii IKCHEPUMEHH:

y3ydenre 00pasloB BEMISCTB METAILIOB 1 HEMEeTaIOB, B3aUMOJIEHCTBHUE
THApOKCHa IMHKA C PacTBOpaMH KHCIOT ¥ Imenouei, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — TPUMEPEI OKUCIIUTETHFHO-BOCCTAHOBUTEIBHBIX peaxIui
(ropeHue, PeaKIiy Pa3IOKEHU, COEIMHEHNU).

Measicnpedmemmble C6A3U |



Peaym3anusi MeXIpPEeIMETHBIX CBA3ed NpH H3YUCHHU XMMHUH B 8 kmacce
OCYIIECTBISIETCS depe3 HCIONb30BaHHe Kak OOIMX €CTeCTBEHHO--HayYHBIX
IOHSTHI, TaK U HOHATHUMN, SBIAIOIMXCS CHCTEMHBIMY JUIf OTICIBHBIX IIPEeIMETOB
€CTeCTBEHHO--HayIHOTO LMKIIA.

OGImye eCTeCTBEHHO--HAYIHBIE MTOHATH: Hay4HBIM (aKT, TUIIOTe3a, TEOPHS,
3aKOH, QHANH|3, CHHTE3, KIacCHQUKalusd, [EePUOIUTHOCTD, HaOIoACHNUE,
SKCIIEPUMEHT, MOJIeIIMPOBaHKe, HU3MEPEHNE, MOZCIb, ABICHHE.

duspka: Marepus, aroM, OJEKTpPOH, IIPOTOH, HEUTpPOH, HOH, HYKIUL,
W30TOIBI, PAIMOaKTUBHOCTE, MOJIEKYIIa, SIIEKTPHYECKHI 3apsjl, BEIIECTBO, TEIO,
00BEM, arperarHoe COCTOSHUE BEIIECTBa, I'as, bu3znIecKre BEJIMYMHB], ¢IHHALEI
M3MepEHHs, KOCMOC, TUIAHEeTH], 3BE3IBL, Comsre.

Buonorust: GOTOCHHTE3, JbIXaHKe, Grocdepa.

Teorpadus: arMochepa, Truapocdepa, MHUHEDAJIBL, TOPHBIC TIOPOMEL,
[OJIe3HBIE MCKOIIaeMbIe, TOINIHBO, BOJHBIE PECYPCHL.

9 KJIACC

BeuecTBO M XHMHYECKas peaKkHs

IMepuomuueckuii 3aKoH. [Tepromuieckas cucTeMa XUMHUYECKHX 31eMeHTOB /[1.
. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MCHCHUH CBOMCTB
SHMWUIECKIX SJEMEHTOB IIEPBBIX TPEX IEPUOMOB, Kaiusd, Kanplud M HX
coeIMHEHUIl B COOTBETCTBHM C TOJOXCHUEM OJJICMCHTOB B TeproguaecKon
CHCTEME U CTPOCHHUEM HMX aTOMOB.

CTpoeHHe BelIeCTBA: BUIBI XUMUUGCKOH CBS3U. THOB KPUCTAIMYCCKUAX
peméToK, 3aBHCHMOCTh CBOKCTB BELIECTBA OT THIIA KPUCTAIMIECKOM PEIIETKA U
BUJIa XUMUUECKOH CBS3H.

Knaccudukaiys 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKHE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K PpasIMYHBIM KilaccaM HEOPTraHMICeCKUX
COeMMHEHNUH, TeHeThIecKas CBsI3b HEOPTaHMICCKHUX BCUICCTB.

Kiaccubukanus XUMAICCKIX peaxIiii o pasiMIHbIM MPH3HAKaM (rto ducay
¥ COCTaBy YYACTBYIOIIWX B PEaKUUM BEIIECTB, [0 TCIIOBOMY s dekTy, IO
3MEHEHWIO CTEIeHelH OKUCIEHMs XAMHUYECKHX SJIEMEHTOB, 0 00paTUMOCTH, 10
YYaCTHIO KaTalHu3aTopa). DK30- U SHA0TEPMUIECKUE PEaKIInH, TEPMOXUMUIECKHUC
ypaBHEHUS. :

[ToHsTHE O CKOPOCTH XWMHKJecKo¥ peaxuuu. IloHATHE 00 o0paTuMBIX U
HEOOPATHMBIX XMMUYECKHX peakiusx. IIoHATHe O FOMOTCHHBIX U reTepOreHHBIX
peakiusx. [Torstie o Karanuse. [IOHATHE O XMMIICCKOM PaBHOBECHH. @®axTOpEHL,
BIMMIONIME HA CKOPOCTh XWUMHYECKOH pPEaKUMd M IIOJNOXEHHE XMMUHECKOTO
PABHOBECHSL. |

OKUCIIUTEIbHO-BOCCTAHOBUTEIBHEE  PEakKIyH,  JJEKTPOHHBIHA OanaHc
OKHCITHTEIHHO-BOCCTAHOBUTENIBHOM ~  PEaKIHH. CocraBlieHHe  ypaBHEHHHA
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OKHCJINTEBHO--BOCCTAHOBUTEIBHEIX ~ PEaKIUi C  HCIOJIE30BAHUCM MeTO/Ia
3IeKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTHIECKON JUCCOIAALMM. DNSKTPOIUTEI U HEANCKTPOJIATEL.
KaTuoHbl, aHUOHEL MeXaHu3M AKUCCOIMAlldK BEINEeCTB C PasTMIHBIMH BHAAMH
XEMIgecKoi cas3u. Cremnens auccomparyy. CHIBHEIE B CIa0bIe SIEeKTPOJIATEL.

PeakIpy HOHHOTO oOMeHa. Y CIIOBHS IPOTEKaHNs Peakiuii HOHHOTO 0OMeHa,
ONHEIE ¥ COKpAIISHHblE MOHHBIE ypaBHeHMs peakiuid. CBOMCTIBA KHCIOT,
OCHOBAHHH ¥ comeii B CBeTe IIPEACTABIEHHH 00 3IEKTPONUTHICCKOK
nuccormanuy. KadecTBeHHbIC PeaKIvy Ha HOHBIL. IIOHATHE O THAPOIH3e conei.

XumuuecKuii IKChepUMeHm:

O3HAKOMJICHHE C MOAEISAMM KPHUCTAIMYECKHX PEMIETOK HEOPTaHMYICCKUX
BEI[ECTB — METAUIOB M HeMeTamwioB (rpadura M anMasa), CIOXKHBIX BEIIECTB
(xyopua HaTPHA), WCCIEJOBaHHE 3aBUCHMOCTH CKOPOCTH XAMHMYECKON pEeaKIuu
OT BO3JIEHCTBHS pPa3NMYHEIX (DAKTOPOB, HCCICOBAaHUE JIJIEKTPOIPOBOAHOCTH
pacTBOPOB BEIIECTB, MPOIECca IUCCOLMAlUM KHCTIOT, mieao4e U coyer
(BO3MOJKHO  WCIIOJB30BaHHE BHJAEO MATEpUaioB), IMPOBEJICHWE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ [PU3HAKHA  IPOTEKAaHWsA  PEeaKuuid  HOHHOTO oOMeHa
(o6pasoBaHye oOcCanka, BBIIENCHHE rasa, 0Opa3oBaHHE BOJEI), OIIBITOB,
WUIFOCTPUPYIOIIMX ~ IPUMEPEl  OKHMCIIUTENBHO-BOCCTAHOBUTEIBHBIX peaxIuu
(ropeHve, pPeaKIuy Pa3OKeHUs, COeIUHEHNs), PACIIO3HaBaHUE HEOPraHMIeCKIX
BEIIECTB C IIOMOILIBIO KAYECTBEHHBIX pEakiWii Ha HOHBIL, PEIICHUC
SKCIIEPUMEHTANIBHEIX 3a/1a4Y.

HemeTa/ bl H UX COEAUHEHHS

O6mas XapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHA aTOMOB,
XapaKTepHbIe cTerenyn okucieHns. CTpoeHne W (QU3MYECKHe CBOMCTBA IPOCTHIX
BEIlECTB — TaJOreHOB. XHMHYECKHe CBOMCTBa Ha IIpUMeEpe  Xjopa
(B3amMoJeiicTBEie C METaUIaM{, HEeMeTalIaMH, Ienoyamu). XIIOpOBOIOPOX.
CojsiHas KHCIOTa, XUMUYECKHe CBOMCTBA, MOJydeHHe, IpuMeHeHue. [leiicTBre
XJIopa B XJIOPOBOLOpOIa Ha OPraHM3M deNoBeKa. BakHeHIne XIOpHAbl U HX
HaxXOXeHHe B IIPUPOE.

O6ast XapakTepucTuka dieMeHToB VIA-Tpynmbel. OCOOEHHOCTH CTPOCHHMA
ATOMOB, XapaKTepHbIe cTemenu okuciaeHus. CTpoeHrne W (QU3NYECKHE CBOMCTBA
IPOCTHIX BEIECTB — KUCIOPOAA U Cephl. AJIOTPOIHbIE MOIU(HKAIMY KHCIOPOTa
U cephl. XUMuUdecKkue cBoHcTBa cepsl. CepoBOOpOl, CTPOCHUE, YHU3UIECKUE K
xuMuueckue cBoicrBa. OKCHIBI cepbl KaK IPeICTaBUTENN KUCJIOTHBIX OKCHJOB.
CepHas Kuciora, GH3WYecKHe W XMMUYECKHE CBOMCTBA (obmme Kak
TIpeJICTABATENS Kiacca KHCIOT M cremuuyeckue). XUMHIECKHE PEaKIlH,
JeXal[e B OCHOBE IIPOMEIIUIEHHOTO Ccrocoba Honyqui/Iﬂ CEPHOM KHUCIOTHL
[puMmeneHue cepHOM KucnoThl. Comy CepHOU KUCIOTHL, KaUECTBEHHAs PeaKIid Ha
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cynpdar-non. HaxoxmeHde cepsl W €€ COSQUHEHMH B Ipupone. XUMHYECKOE
3arps3HEHME OKpYXKalolle Cpelbl COSIHHEHHAME CEephl (KHUCIOTHBIE O/,
3arps3HeHre BO3Iyxa U BOJOEMOB), CIIOCOOEI €ET0 IPEIOTBPAIICHHUS.

O6mas XapaKTepUCTHKa 3JIeMeHTOB VA-rpymmbl. OCOGEHHOCTH CTPOCHHS
4TOMOB, XapaKTepHbIE CTENEHH OKHCIEHHS. A30T, PacIpOCTPaHECHHE B MPUPOLE,
@Hsniiecrcne ¥ XUMHU4ecKre cBolicTBa. KpyroBopoT a3oTa B Ipupoze. AMMHUAK, €T0
du3HMIecKue ¥ XAMHYECKHE CBONCTBA, OMydeHHe U npuMerenue. Comy aMMOHHS,
UX QU3MYECKHe U XUMUYeCKIe CBOICTBRa, MpuMeHeHue. KauecTBeHHAs peakus Ha
HOHBI aMMOHMSA. A30THasd KHCIIOTa, €€ TolydeHHe, QU3NYECKHe U XUMUUSCKHE
cBofictBa (OOIIMe Kak IIPeNCTABUTENsS Kiacca KHUCIOT M CIenuduIecKue).
VCcronp30BaHMe HUTPATOB M cONedl aMMOHHS B KadeCcTBe MHHEPAIIbHBIX
ynoOpenwnii. XMMIYEeCKOe 3arpsi3HEHAE OKPY Karolled Cpebl COeIUHEHUAME a30Ta
(KHCIOTHBIE JMOXMY, 3arpsA3HeHHe BO3Lyxa, IOYBEl ¥ Bomoémos). Docdop,
ammoTponHsle Momudukarmu Gocdopa, GUMUSCKHE U XMMHYECKHE CBOMCTBA.
Oxcup docdopa (V) u docdopHas kucinoTa, Gu3HIeCKHe M XMMUYECKHUE CBOUCTBA,
nonydenue. Mcnonszosanue pocharoB B Ka9eCTBE MUHEPATBHBIX YA0OPESHUH].

O6mas xapakTepucThKa d5eMeHToB IVA-rpynner. OCo6eHHOCTH CTPOCHHA
aTOMOB,  XapaKTepHble CTENeHH  OKHCIEHMA.  YINIEpOZ,  &UIOTPOIHbIE
MomubHUKAIMK, pACIpPOCTpaHeHWe B IPHPoJe, (QU3NYECKHe U XUMHUYECKUEe
ceoifctBa. Ancop6umsa. KpyrosopoT yriepona B mpupone. OKCHIBI yriiepoaa, ux
(QuswyecKkiHe ¥ XUMHUYECKHe CBOMCTBA, [IEHCTBHE Ha JKUBBIC OPraHU3MEI,
MOJIydeHre W TPUMEHEHHe. DKOJOTHYEeCKHe IPOOIEMEl, CBA3aHHBIC C OKCHIOM
yrmepoga (IV), rumoTesa r0GanbHOrO IIOTEIVIEHHMS KIWMara, ITapHHKOBBIM
s dexT. YronpHas KuCIoTa U e& conu, ux (HU3UUecKrue ¥ XUMHYECKUe CBOWCTBA,
mojdydeHHe W TpHMeHeHwe. KauecTBeHHas peaknus Ha KapOOHAT-HOHBL
Wcnonp30Banne kapOOHATOB B OBITY, MEOULWHE, IIPOMBIIIIEHHOCTH U CEIBCKOM
XO3SHCTBE.

[TepBOoHAYATTBHEIC TTOHITHS 00 OPraHUYECKUX BEIECTBAX KaK O COSTMHEHUIX
yrnepoa (MeTaH, 3TaH, STHIEH, alleTUIEH, 9TaHOI, TIIHIEPUH, YKCYCHAsd KHCIIOTa).
IIpuposHEle WCTOYHWKH YIIIEBOIOPOAOB (yronib, IPHPOIHBIA ra3, He(Ts),
IPOAYKTH WX TepepaboTKi (OeH3WH), WX POlb B OBITY M IPOMEIILIEHHOCTH.
[TousaTre 0 GHOIOrMYECKH BaKHBIX BEIECTBAX: XKHUpaX, OeiKax, yrieBojax — U ux
pONId B OKM3HM deJOBeKa. MaTepHalbHOE €IWHCTBO OpPraHHYECKUX |
HEOPraHMYECKUX COECIUHEHNUHN.

Kpemuuii, ero ¢usuueckue U XUMHUYECKME CBOWCTBA, IIONyYCHUE U
npumererre. CoelvHeHHs KpeMHWs B mpupope. OO6mue mpencTaBueHus o0
okcune kpemuus (IV) u xpemuueBoit kuciaore. CHIMKATEI, MX HUCIOJIb30BAHUE B
OBITY, B IPOMBIIUICHHOCTH. BakHelIe CTpOUTENBHEIE MaTepUabl: KepaMuKa,
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CTeKIo, LeMeHT, OeToH, xene306eToH. [IpobremMsr 6€30I1acHOr0 HCIIOIb30BaHUA
CTPOHTENEHBIX MAaTePHAIOB B OBCEHCBHOU JXU3HUL.

Xumuueckuili IKCREPUMEHH:

p3ydeHne 00pasloB HEOPTraHWYECKHX BEIIECTB, CBOMCTB COJITHON KHCIIOTEI,
IpOBE/ieHUe KaueCTBEHHBIX PeakIii Ha XJIOPUI-HOHBL U HaOJIIOIeHHe IIPU3HAKOB
MX NPOTCKAHWs, OIBITHI, OTPAKAMOIWe (QU3NICCKHe M XUMUICCKHC CBOWCTBA
[aJOreHOB M WX COEOWHEHHH (BO3MOXKHO HCIIOIh30BaHUE BHIEOMAaTEPUATIOB),
O3HAKOMJIGHHE ¢ OOpasiaMu XJIOpUIOB (TAJOTEHHIOB), O3HAKOMICHHE C
obpasamu  cephl - M 'e€  COSIMHEHWIMU (BO3MOKHO ~ HCITOJIE30BaHHE
BHIEOMATepHalIoB), HabJIOeHre mpolecca OOYTIUBAHMS Caxapa IO/ JefcTBAEM
KOHIIGHTPUPOBAHHOM CEPHOM  KHUCIOTHI, M3y4CHHE XHMHIECKUX CBOWCTB
pa30aBIeHHON CepHOM KUCIOTHI, IIPOBENCHNC KadeCTBEHHOU peakIuy Ha cyIbdar-
HOH M HaOJrofeHHe Ipu3HaKa e€ NPOTeKaHUd, O3HAKOMIICHHC C (huU3MIECKUMU
cBolfcTBaMHM a30Ta, Qocdopa W HMX COSOUHEHMH (BO3MOXKHO WCIIONE30BAHNE
BHIeOMATEPHATOB), 0OpaslaMi a30THBIX U (HOCHOPHBIX ymoOpeHuii, mory4deHue,
cobupanye, pACIO3HABAHHE U W3ydYeHHe CBOMCTB aMMHaKa, IPOBCACHHC
KadeCTBEHHBIX PeaKIyi Ha MOH aMMOHHA U (GochaT-HOH U M3yUCHHUS HPU3HAKOB
HX IPOTEKaHVs, B3aMOJIEHCTBUC KOHILIEHTPUPOBAHHOH! a30THO! KHUCIIOTEI C MEZIBO
(BOBMOXXHO  KCIIOJIb30BAHUE BUIIEOMATEPHAIOB),  H3yYeHHE  MOJeJeH
KPUCTAUIMYECKUX PEIETOK anMasa, rpadura, GymepeHa, O3HAKOMIEHHE C
IPOIIECCOM  aJICOPOIMM PAaCTBOPEHHBIX BEIIECTB aAKTHBMPOBAHHBIM yoIéM |
yCTpOMCTBOM MPOTHBOTa3a, MONyYeHne, COOUpaHne, PACIIO3HABAHHNE 1 M3yICHHC
CBOMCTB YIVIEKKCIIOTO T'a3a, IPOBENEHNUEe KadeCTBEHHbBIX peakimii Ha KapOOHAT H
CHIMKAT-HOHBl ¥ U3ydeHWe [PU3HAKOB WX IIPOTEKaHMs, O3HAKOMIICHHE C
IPOAYKIMEH CHIMKATHOX IPOMBIIUIEHHOCTH, PEIIEHNE OKCICPHMEHTAIBHEIX
3aadq Mo TeMe «BaxkHelIie HeMETAJUIBI U UX COSUHEHIID) .

MeTaibl 1 HX COeHHEHUSA

O61ast XapaKTEPUCTHKA XAMHYECKHX 3IEMEHTOB — METAUIOB Ha OCHOBAHNH
UX TIONIOKCHWS B IlepHOOMYEcCKOM CHCTeMe XHUMHUYECKUX SJICMCHTOB .
MeHnereeBa ¥ CTpOeHHs aroMoB. CTpoeHHe MeTauioB. MeTamnndeckas CBA3b 1
MeTaJUTMUecKass  KpHCTaJUIMdecKas  pelIeTKa. DIIEKTPOXVMHUYECKUA PN
HAIPSDKEHHH MeTaoB. PU3ydeckye ¥ XMMUYECKHe CBOHCTBA METAILIOB. Ob6mue
CrocoOBl IIOTydYeHMs MeTauioB. IloHATHE O KOPPO3MH METalIoB, OCHOBHBIC
CIOcO6Bl 3aImUTE MX OT kopposuu. CIuaBel (CTajib, YyTYH, IIOPAFOMUHUH,
6poH3a) U WX [IPUMEHEHHE B OBITY ¥ IPOMBIIIIEHHOCTH.

[1{esl04HBIe METALIEL MOJNOXKeHHe B IIepuonieckol CHCTeMe XUMIICCKIX
simementoB JI. V. MeHpeneeBa, CTpPOCHUE HX aTOMOB, HAXOXICHHC B IPUPOAC.
Du3MdecKie U XMMUYEcKHe CBOMCTBa (Ha IpuMepe HaTpus U Kanust). OKCHIB A
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XUMHYECKHX DIIEMEHTOB (COCTaB W 3apsiy sapa, o0lee YHUCIIO NEKTPOHOB
¥ pacIpesieieHue UX 110 IEKTPOHHBIM CIIOSIM);

o KIACCH(UIMPOBATH XUMIUECKHE BJIEMEHTEHI, HEOPraHMIeCKUe BeINeCTBa,
XUMHYEeCKUe peakiuy (II0 YHCIy M COCTaBy YYaCTBYIOIIMX B pEaKihy
BEIECTB, II0 TEIIOBOMY 3G HEKTY);

e XapaKTepH30BaTh (OMKMCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILCCTB
PasTHYHEIX KIIACCOB, OATBEPYKAas ONMCAHUE IPUMEPaMU MOJICKYIAPHBIX
ypaBHEHMH COOTBETCTBYIOIMX XUMUIECKIX PeaKIIUH;

e IIPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4eCTBCHHOTO
COCTaBa, BO3MOXKHOCTM IPOTEKAHWsS. XUMUYECKMX MpPEBPAIlCHUA B
Pa3MTUYHBIX YCIIOBUSX,

e BLIUMCIATH OTHOCUTEIBHYIO MOJIEKYIIPHYI0O W MOJLIPHYIO MAacChl
BeIecTB, MACCOBYI0 JOMIO XAMHYECKOTO SIeMeHTa Mo (opMyie
COeIMHEHNs, MACCOBYIO JIONIO BEIIECTBA B PACTBOPE, TPOBOAKUTE PACUETHI
[0 YPaBHEHUIO XUMUYECKON peaKIuy;

e IPUMEHSATH OCHOBHEIC ONEPAllMd MBICIUTENBHOH NeATEILHOCTH — aHalu3
Y CHHTe3, CpaBHEHHe, 06OOIIeHNe, CHCTEMATH3AIMIO, KIaCCHQUKAIMIO,
BEISBICHUE [PHYHHHO--CIEIICTBEHHBIK CBs3el — JUIA M3Y4YeHHs CBOHCTB
BEIIECTB W XUMHWYECKUX peakIi, ecTeCTBEHHO-Hay4JHbIE METOJBI
Mo3HaHus — HaOmIoJeHWe, H3MepeHue, MOIEIUPOBaHMEe, SKCIEPUMEHT
(peastbHEII ¥ MBICTIEHHBIH);

e ClemOBaTh IPABIVIAM  TONB3OBAHHMS  XMMHYECKOH  I[OCylOM H
NaGOpaTOPHEIM O0BOpY/OBaHHEM, @ TaKXKe TpaBHiIaM OOpalleHus ¢
BEIleCTBAMU B COOTBETCTBUM C UHCTPYKUMSMH TIO BBIIIOJTHEHHUIO
NaGOpATOPHBIX XMMIHYECKAX OIBITOB II0 IONyYeHWIO W COOUpaHMIo
rasoo0pasHEIX BENIECTB (BOZOpOJa M KHCIOPOJa), IPHIOTOBJICHHUIO
PacTBOPOB C OIpeneIEHHON MaccoBOM nonedl pacTBOPEHHOIO BEIICCTBA,
[UIaHUpOBaTh ¥  I[IPOBOIUTH  XHMHUYECKHWEe  SKCIIEPHMEHTHI IO
PaCIIO3HABAHHIO PACTBOPOB MIETOYEH U KHUCIOT C MOMOIIBIO MHIUKATOPOB
(maxmyc, GerondranenH, METHIOPAHXK U IPYTHE).

K xoHITy 00ydeHns B 9 Kiacce IPeIMETHEIE Pe3ysbTaThl Ha 6a30BOM ypOBHE

IOJDKHBI OTPakaTh CHOPMHUPOBAHHOCTH Y O0yJaIONIAXCs yMEHUN:

e DACKPHIBATH CMBICT OCHOBHBIX XMMHUECKHX TIOHSTAM: XUMHYECKUH
SIIEMEHT, aTOM, MOJIEKyJa, FOH, KaTHOH, aHHOH, IIPOCTO€ BEIIECTBO,
CIIOKHOE BEIECTBO, BaJEHTHOCTB, SJIEKTPOOTPUIATENIBHOCTD, CTEIICHB
OKVICTICHHS, XUMUUECKAs PEaKIlis, XUMUYECKas CBsI3b, TEIUIOBOH d(hdeKT
peaKnuM, MOJb, MOJSIPHBIA ~ OOBEM,  pacTBOpP,  SIEKTPOJHUTHL,
HEDIIEKTPOJIUTEI, JJIEKTPOIUTHIECKAs NUCCOLMAINS, PeaKUUh HOHHOIO
o6MeHa, KaTalu3aTop, XHUMHYecKoe paBHOBecHe, OOpaTuMble U

19



HeoOpaTHMble pPEeaKUUM, OKHCIHTEIbHO-BOCCTAHOBUTEIbHbBIE pPEeaKINy,
OKHCITUTENh,  BOCCTAHOBUTENb, OKHUCJIEHHE W  BOCCTaHOBICHHE,
AIUTOTPOIHS, aM}OTEPHOCT, XUMUJECKas CBs3b (KOBaleHTHad, HOHHAL,
MeTaIidecKas), KpHCTaJUIMUeckas peliérka, KOppo3Ws METailioB,
CIUIaBB, CKOPOCTh XHMHUYECKOM peakluy, MPeIeIbHO JIOIlyCThMast
xounenTpanus [IIK BemecTsa;

WIUTIOCTPAPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX IOHATHH U
[IPUMEHATH TH TIOHSTHS [IPY OLKCAHUH BEIIECTB ¥ UX NPeBpalleHUH;
HICTIONB30BATE XMMHUYECKYI0 CHMBOJMKY IUIS COCTaBJeHHS (OpMYI
BEII[ECTB ¥ YPaBHEHU XUMUUECKUX PEaKIIH;

OIIPEJIENATE BAICHTHOCTD ¥ CTEIIEHb OKMCICHHS XMMUIECKUX SIICMCHTOB B
COeNWHEHUSIX Pa3jId9YHOTO COCTaBa, IPHUHAUICKHOCTh BCIIECTB K
OIpesieIEHHOMY KJIacCy COeIMHEHHE Mo (QopMyraM, BHUN XUMHYECKOH
cBs3M  (KOBAJEHTHAs, WOHHAs, MeTalIM4ecKas) B HEOPraHMIECKUX
COEIMHEHHUAX, 3apsjl UOHA [0 XUMHYECKOH (QopMyre, XapaKTep CpPefipl B
BOJIHBIX PACTBOPaX HEOPraHMYECKHX COCIUMHEHHH, THI KPUCTAIHIeCKOH
PEMIETKYA KOHKPETHOTO BEIIECTBA;

packperBath cmbicn [lepuomuueckoro 3akona JI. I Menzenecsa u
IEeMOHCTPHpPOBaTh €ro IIOHMMaHWE: OIMCHIBATE M XapaKTepH30BaTh
tabnuuHyo Gopmy [lepromuyueckoil CHCTEMBI XMMHYECKHX DIEMEHTOB!
pasUYaTh TOHSTHS «IVIaBHas MHOATpynma (A-Tpymia)» u «mobouHas
nmoarpynma (B-rpymma)y, Maible M OOJbINHE IEPHOIBI, COOTHOCHTDH
0603HaueHns, KOTOpBle HMEIOTCS B IepHOAMYecKod Tabiuuie, ¢
YUCIOBBIMA  XapaKTepUCTHKAMH  CTPOEHMs  aTOMOB  XMMHIECKHUX
aNeMeHTOB (CocTaB MW 3apsn sAfpa, oOllee YHCIO SIEKTPOHOB H
pacIpefeleHe WX IO SIEeKTPOHHEIM CJIOSM), OOBSICHATH ofrmue
3aKOHOMEDHOCTH B M3MEHEHHH CBOMCTB 3IE€MEHTOB M WX COCHAMHCHMH B
TIpefienax MaJBIX [ePHOOB U INIABHEIX MOATPYII ¢ yIETOM CTPOSHHUS MX
aTOMOB;

KIacCH(UIIMPOBATh XUMUYECKHE DIEMEHTBI, HEOPraHUIeCKHe BEIIECTBa,
XUMHUYECKHME peaknuu (0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUH
BEIECTB, IO TEIIOBOMY 3()(MEKTY, MO0 M3MEHEHHMIO CTEICHEW OKUCIICHUS
XMMUYECKUX DIIEMEHTOB);

XapaKTepH30BaTh (OMKCHIBATh) OOMME M CIENU(UIECKHE XUMUYECKHE
CBOMCTBA IIPOCTBIX ¥ CJIOXKHBEIX BEIIECTB, IIOATBEpXKJasd ONUCAHUC
IpUMEpPaMi MOJIEKY/SIPHBIX ¥ HOHHBIX YPaBHCHHH COOTBETCTBYIOLIHX
XUMHUYECKUX PEaKIUi;

COCTAaBIATh YPaBHEHHS OIEKTPOIMTHYECKON IUCCOLMAIMU  KHCIOT,
meoveii u coietl, HONHBIE M COKpPAIIEHHEIe YPaBHEHHUs PeaK[Mid HOHHOIO
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oOMeHa, YpaBHEHWsS peakiul, MOJTBEPXKIAIOMKX — CYIICCTBOBAHMC
reHeTUUECKOH CBSI3M MEXIY BEeLeCTBAMHU Pa3INYHbIX KIIaCCOB;
pacKpBIBaTh CYIIHOCTh OKHMCIHTEIBHO-BOCCTAHOBUTEILHBIX peakiui
TIOCPEICTBOM COCTABIIEHHUS DIIEKTPOHHOTO GayaHca STUX PEaKIHH;
IIPOTHO3HMPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT WX CTPOCHHA,
BO3MOXKHOCTH IIPOTEKAHMS XUMHYECKMX TPEBPAIICHAN B PasIHIHBIX
YCIIOBHSIX;

BEIYMCIIATH OTHOCHUTENBHYIO MOJEKYISpHYI0O K MOJSPHYIO MAacChl
BEIIECTB, MACCOBYIO [IOJIF0 XMMHUYECKOIOo OJIIEMCHTa IIO dopmye
coeMHEHMNs], MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJUTE pacuéThl
T10 YPABHEHHUIO XUMUYECKON PeaKIiH,

cobmronars ~ IIpaBWia  MOJIb30BaHHUSA XAMUYECKOM  IOCymou |
naGopaTopHblM  000pyIOBaHWeM, a TaKxe MpaBuiIa oOpateHus ¢
BEIeCTBAMKM B COOTBETCTBHM C HHCTPYKLIHAMH IO  BBIIOJHEHHIO
1aGOpaTOPHBIX XUMHWYECKAX OIBITOB IO IOJY9eHHIO M COOUMpaHUIO
ra3006pa3HBIX BEIIECTB (aMMHUaKa 1 YIJIEKHUCIOTO rasa);

IPOBOJUTE  DEaKIHH,  [OATBEPIKIAIOIIME KadeCTBEHHBI  COCTaB
PasIMYHBIX BEIECTB: PaclO3HABATh OIBITHBIM HyTéM XJIOpHA-, OpOMUI-,
yonun-, KapOoHar-, (docdar-, CHIMKAT-, CyIb®ar-, THIPOKCHA-HOHEL,
KATHOHBI aMMOHHKS U HMOHBI M3yYEHHBIX METa/UIOB, IIPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPaX HEOPTaHUIECKUX BEIIECTB;

[IPAMEHATH OCHOBHBIC ONEPAIlMH MBICIUTEIBHOH NEATCIBHOCTH — AHAIHS
W CHHTe3, CpaBHeHHe, O000OIIeHHe, CHCTEMATH3alUio, BBIABICHHC
IPUYUHHO-CIICICTBEHHBIX CBSI3ed — JUIA H3Y4CHU CBOMCTB BEILECTB H
XAMAYIECKIX PpEeaKiuif, eCTEeCTBEHHO-HAyYHbIe METOJbl IIO3HAHMA —
HAGIIONeHTe, U3MEPEHHe, MOJENUPOBaHKe, KCTIEPUMEHT (PealbHBIA 1
MBICJIEHHBIH).
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