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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKU COJIep>KaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO COJIepKAHUSI.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TJI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUYU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUsS B OOYYEHMM XUMHH OOECHedYMBaOTCs crerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSITHUI XUMUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAECTCA U3 CUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYEHUS N3Yy4aeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CUCTEMHOMN IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMHUU MPOUCXOJUT C MPUBJICUEHUEM 3HAHUU U3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPHI. 3a7aya
y4eOHOTO TMpeaAMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, TOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU M3YUYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCEIHEBHOM >KU3HM.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredyeHue yCaoBUM, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO O0YYaOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue o0meld (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIlIEr0 MHUpa, WCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oydarolmuxcs TYMaHHCTUYECKHMX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAlMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpa3zoBanus, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBAa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi popmyia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemecTBa. Moiib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Knaccuduxarus
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 0O0pa3lOB HEOPTaHMYECKHX BEIIECTB, HAOIIOJACHHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) sSIBJICHUMN, HAOI0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3aumo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pPA3ENICHHUs] CMECEH: ¢ MOMOILbI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMUA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3ieMeHT U mpocToe
BeecTBo. Haxoxaenuwe kuciaopoga B mpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenne xucimopoaa. CrnocoObl
MOJIyYeHHUs] KUclopoAa B JabopaTOpuu W IPOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCIOpOoaa.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOsL.

Bonopon — sneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuUpOZie M B KU3HU 4YelloBEKa. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropeHus (oxkapa), 03HaKOMJIEHHE C 00pa31iaMy OKCUJIOB M OTTCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAHHE M U3YYCHUE CBOWMCTB
BOJIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHWe OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHNE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U IIEJI0YEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHOU KUCIOTHI, KUCIOT ¢ METalaMu, peakiui
HEUTpaNIN3alUy, IOJyYE€HUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIlaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUS K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUVIOB M HEMETAIOB, B3aUMOJCHCTBUE
TUAPOKCHAA LHMHKA C pPAacTBOPAaMHU KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHHE KaK OOIIHUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duszrka: MaTepus, aToM, MJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOTIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
HCKOIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarre o karanuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUW U TMOJOKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  DJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIMil ¢  HCIOJb30BaHUEM  MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKaHUsI PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(Xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3MYHBIX  (PAKTOPOB, MCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIbBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKINil (FOpEHUE, pPEeaKIUu pa3lIoKEeHUS,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl u MX coeiMHEeHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, niesnodamu). Xuoposonopor. ConsiHas KucioTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CTpoeHue M (pu3MyecKkue CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKHE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPpeI0TBPAIEHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndyeckue u xumuueckue cporctra. Okcun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KAUECTBE MUHEPAIbHBIX YA00PEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PUINUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XMMHUYECKHUE CBOICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHE. DKOJIOTHYecKue NmpoOiieMsbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ dekt. YronapHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. lcmonb3oBaHue
KapOOHATOB B OBITY, METULIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBaX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OenKax, yriepogax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, NOJYYCHHE H
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O61mue npeacraBieHus 00 okcuae
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TOBCEIHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHNE KAaYE€CTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUIECOMATEPHUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOW KHUCIOTBHI C MEAbI0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHHE M MU3YYEHUE CBOWCTB YIVIEKMCIIOTO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3aJad Mo Teme «BakHeiine HeMeTaulbl U HUX
COEIUHECHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIIOCOOBI 3aIIUTHI UX OT KOppo3un. CIUIaBs (CTalb, YyT'YH, JIOPATFOMHHAN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanyeckoil cucremMe XMMHUYECKHX
sanemenToB /. 1. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJCHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe MIeOYHBIX METAIOB U HUX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B mpupojie. Puznueckue U XUMHUYECKUE CBOWCTBA MarHus 1



KaJibl[usl. BaxkHeiiire coequHeHus! Kanblus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIbI U comu xenesa (1) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUSI OKCHUIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHS, KAJIbIUs, AJIIOMUHUS, ITMHKa, sxkese3a (11)
u xenesza (lll), menu (Il), HaGmomeHne M omMcaHUE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCliefoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 05KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pemieHun dK0JIOrHYECKUX
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOIO IUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIaCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusnka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH, — JTUAJICKTPUKUA, (POTORIEMEHT, BEIMIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIUIaBbl, (PU3MYCCKHE BCIMYUHBI, €AUHHUIIBI M3MEPECHHS, KOCMHUYCCKOE
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaITbI, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOTaeMbIe, TOTUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUAX W OTKPBITUAX MHUPOBOM U OTEUYECTBEHHOM XUMUMH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJIOMAeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEeIbCKOW KyJIbTYpbhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CHOCOOHOCTP K  CaMOOOpa30BaHUIO, IMPOEKTHOM U  HUCCIEI0BATEIbCKON
JESATEIIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIpaBICHHOCTH U YpOBHS OOydeHUs B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KM3HHU, OCO3HAHUE MOCJIEICTBUH U
HENPUATHE BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyia pa3audyHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHWM 1O  XMMHH, OCO3HAaHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUICHHE K IPUPOJIE KAK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX peE3ylbTaTOB BBIACISAIOT 3HAYMMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LEIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYy4YaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX IS BBIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH MUHMOPMAIIMIO O BIUSHUU ITPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (POPMYIMPOBaTH CBOU MPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO AIKCIEpUMEHTa (11a00paTOPHOTO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTrJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



JNEUCTBUN, CcHenupuIecKue il TPeAMETHOW o0mactu «XuMUsS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOITUXCS YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, PEaKUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJis BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsij sapa, 001ee 9uciio SJIeKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE JJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAITN MBICIIUTECILHOMN EATeTLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTH3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEJIOBATH IMPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY 0 1 1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Boopoia M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE BENIECTBO, BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJiu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKINH, OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHUE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, MOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKOW PEAKIHH, MPEACIbHO JIOMYyCTUMAas KOHIUECHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XHUMHUYECKUX PEAKIIUIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METaUIMUecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbica [lepuonmueckoro 3akona JI[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKUChIBAaTh U XapaKTEPHU30BATh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHasg mnoArpynmna (A-rpynma)» U «modoyHas
noarpymnmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOANUECKOM TabIUIIE, C YUCITIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B Mpejenax MajblX NEPUOAOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX DJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITb YPAaBHEHUSI BJIEKTPOIUTHYECKOW JTUCCOLUMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJACTBOM COCTABJICHHS JIEKTPOHHOTO OanaHca dTUX PEaKInii;
MIPOTHO3UPOBATh CBOWCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOrOo JjieMeHTa 1o ¢Gopmylsie COCeIUMHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHNS XUMUYECKOHN TIOCY0H 1 Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIUSIMH TI0 BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJOpHUI-, OpPOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIIECTB M XUMHYCCKHUX
peakmuii, E€CTECTBEHHO-HAy4YHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

TemaTnueckoe IaHupoBaHUE y4eOHOTO Kypca

Tewmpl, Kon OcHOBHOE cOJepKaHUE 110 TEMAM XapakTepucTUKa OCHOBHBIX
BXOJAIIUE B | NYEC BUJIOB JICATENBHOCTH YYCHHUKA
pazzensl TBO
paboueit 4aco
IIPOrpPaMMbl B
Beenenne 5 | Xumusg — Hayka O BellecTBaxX, HUX | Mcnonvzoeams npu
cBOIcTBax u IIPEBPALLCHUSAX. | Xapakmepucmuke seujecme
ITonsiTE O XMMUYECKOM DJIEMEHTE U | NOHAMUA: «AMOMY», «MOJIEKYIaA»,
bopmax ero CYILIECTBOBAHUS: | «XUMUYECKULL 97IeMEeHmy,
CBOOOJHBIX  aTOMaX, MPOCTBIX U | «XUMUYECKUl 3HAK UIU CUMBOILY,
CIIOKHBIX BEILECTBAX. | «BEUecmeoy, «npocmoe
IIpeBpamenuss BemectB. OTimuue | sewecmesoy, «CnodICHOe
XUMHAYECKHX DPEaKIUi OT (PU3MUECKHX | 8euyecmeoy, «ceolicmea
ABJICHUN. Ponp XuMum B KU3HHU | gewyecmey, «xumuvecKue
gyenoBeka. Xemouimus u XeMopoOHsL. | asnenun», «puzuveckue A61eHUAY,
Kpatkue cBemeHHs U3  UCTOPUU | «KOIpuyuenmoly, «UHOEKCbLY,
BO3HUKHOBEHMSI U PAa3BUTUA XUMHH. | KOMHOCUMENbHASA amomHast
Ilepuon AIXHUMMUH. ITonsarue 0 | maccay, «OMHOCUMENbHASA
¢unocopckom kamue. Xumusi B XVI B. | morexynsapras macca,
Pazputne xumum Ha Pycu. Ponb | «maccosasn oons anemenmany.
OTE€UYECTBEHHBIX YUEHBIX B CTAHOBJIEHUU
. OnuceiBath (hopMbI
XUMHUYECKONH Hayku - pabotsl M. B.
JlomonocoBa, A. M. byrnepona, [I.U. CYMECTBOBAHHA XAMIHCCIUX
Metieneesa. 3JIEMEHTOB.
XuMHY€ECKas ~ CHMMBOJMKA.  3HAKM | XapakTepH3oBaTh POIb XMMHH B
XUMHYECKHX DJIEMEHTOB U | 5KU3HU YEJIOBEKa;
MPOUCXOXKIACHUC nx Ha3BaHUM. | KJIaCCU(PUIIMPOBATh BELIECTBA TI0
Xumnueckue Qopmynsl. HMupekcel n COCTaBY Ha MPOCTHIC U CIIOXKHBIC.
KO2(DPUIIUEHTHI. OTHOCUTEIBHBIC
aTOMHass M  MOJIEKYJISIpHAas  MAaccChl. Brrancaars: OTHOCHTCITEHYIO

Pacuer MaccoBoM J0M XMMHUYECKOTO
neMeHTa 1o (¢GopMyle BellecTBa.

Hepno;mqecxaﬂ CUCTEMA XUMHUYCCKUX
anementoB JI. WM. MennaeneeBa, ee
CTPYKTYpa: MaJible ¥ OOJIBIIIE IEPHOIBI,

TpyNIbl M MOATPYNNbl (TJIaBHAs U
noboyuHast). Ilepuoanueckass cucrema
KaKk  CIpaBOYHOE  Mocobue  Juid

MOJIYUYCHU A CBEICHUM O XMMHYECKHX
OJICMCHTAax.

MOJICKYJIAPHYIO MAaCCy BCIICCTBA U
MaCCOBYKO OOJKO DJJICMCHTA B
COCAUHCHNHN, MACCOBYIO JOJIIO
9JICMCHTA B COCIMHCHUMH.

OO6pamarbest ¢ 1a00OpaTOpHBIM
o0opynoBaHueM u
HarpeBaTelbHBIMU TpuOOpaMu B
COOTBETCTBUM  C  IpaBUJIAMH
TEXHHUKH 0e3omacHoCTH u
BBIIIOJIHATH MPOCTEHIINE MTPUEMBI




paboTsl c
00opyIoBaHUEM.

71a00paTOPHBIM

ATOMBI
XHUMHYECKUX
3JIEMEHTOB

ATOMBI KaK dbopma
CYILIECTBOBAHUS XUMUYECKHIX
aneMeHTOB. (OCHOBHBIE CBEIEHUS O
CTpoeHHM aToMoOB. JlokazarenbcTBa
CIIO)KHOCTH CTPOEHHs aTOMOB. OIBITHI
Pesepdopna. IlmanerapHas  Mojenb
CTPOCHHS aToMa.

CocTaB aTOMHBIX sJ€p: MPOTOHBI,
HEUTpOHBL. OTHOCUTENbHAs aTOMHAas
Mmacca. Bzaumocss3b TOHSTUI
«IIPOTOH», «HEUTPOH», KOTHOCUTEIIbHAS
aTOMHasi Maccay.

H3MmeHeHne uucia TPOTOHOB B
sape aroMa — O00pa3oBaHHWE HOBBIX
XUMHUYECKHUX 3JIEMEHTOB.

M3meHenue 4uciia HEWTPOHOB B
sape aToMa — o0Opa3oBaHHE H30TOIOB.
CoBpeMeHHOE OIpeeICHUE TOHATUS
«XUMHUYECKHI 3meMeHT». M30Tonbl Kak

Pa3HOBHUIHOCTH aTOMOB OJTHOTO
XMMHYECKOTO 3JIEMEHTA.

OJNEeKTPOHBI. Crpoenue
AIIEKTPOHHBIX ypOBHEH aTOMOB
XUMHNYCCKUX 3JIEMCHTOB MaJIbIX

nepuogoB. [loHsiTHE O 3aBepiIEHHOM
ANEKTPOHHOM YpPOBHE.

ITepuoguueckast cucrema
XUMUYECKUX  anemeHtoB . .
MenzaeneeBa M CTPOCHHE AaTOMOB —
¢u3nueckuif  CMbICII  TIOPSIIKOBOTO
HOMEpa »>JIEMEHTa, HOMEpa TpPYIIIIHI,
HOMepa Nepuoaa.

W3meHeHune uncia 3J1eKTpOHOB Ha
BHEIIHEM 3JIEKTPOHHOM YPOBHE aToMa
XUMHUYECKOr0 3JIEMEHTa, 00pa3oBaHME
MOJIOKUTEIBHBIX W OTPHUIATEIBHBIX
noHOB. MoHBI, 00pa30BaHHBIE aTOMaMU
METAJUIOB M HeMeTauioB. [IpuumHBI
HU3MEHEHHUS METaNTMYECKUX u
HEMETAJJTNYECKUX CBOMCTB B MEpPHOJAX
u rpymnnax. OOpa3oBaHue OMHAPHBIX
coeqnuenuii. lloHgrne 00 WOHHON
cBs3u. Cxembl 00pa3oBaHHsT HMOHHOMH
CBSI3MH. BsaumopelicTBue aTOMOB
3JIEMEHTOB-HEMETAIIOB MEXy 000 —
o0pa3oBaHHE JBYXaTOMHBIX MOJIEKYII
IIPOCTBIX BEUIECTB.

Onucvleams cocmas u cmpoenue
amomo8 21eMeHmo8 ¢ HOMepamu
1-20; nonoowcenue 3n1emeHmos-
Memanio8 U HeMemanios 8
Ilepuoouuecroii cucmeme.

XapakTepu30BaTh:  MEXaHH3MbI
00pa30oBaHMs XUMHUYECKHUX CBSI3EH;
THITBI KPUCTAUTMYECKUX PEIIECTOK;

CocTaBisITh CXEMBI
pacrpeiesieHdss JJEKTPOHOB  TI0
DJIGKTPOHHBIM  CJIOSIM;  (DOPMYJITBI
OWMHAPHBIX COCAMHEHUH; CXEMBbI
00pa3oBaHMsl pa3IUYHBIX BHUOB
CBSI3CH.

YcraHaBiauBaTh IIPUYUHHO-
CIICACTBCHHBIC CBsI3H: COCTaB
BCIMICCTBA — THII XHUMHYECKON
CBA3HU

Onpenenarb THI — XUMHUYECKOM
CBSI3M 110 (pOpMYyJI€ BEILIECTBA.

[IpencraBnsaTs uHGOPMAIHIO 1O
TeMe «XHMMHUYECKas CBSA3b» B BUJIE
TaduII, CXeM, OTIOPHOTO
KOHCIIEKTa, B TOM YHCIE C
npumeHenueM cpeacts MKT.




KoBanentnas HEMoJIApHast
XUMHYECKast CBSI3b. OJEKTPOHHBIC H
CTPYKTYpHBIE (DOPMYIIBI.

B3aunmoneiicteue aTOMOB
HEMETAIIJIOB MEXIY co0oif —
oOpa3oBaHne OWHAPHBIX COCIUHEHUI
HEMETAJIJIOB.
DNEeKTPOOTPULIATETLHOCTD.
KoBanentnast nonsipuas cBsizb. [lonstue
0 BAJICHTHOCTH KaK CBOWCTBE aTOMOB
00pa3oBBIBATH KOBaJICHTHbBIE
xumuyeckue  cBszu.  CocTaBiieHHE
dbopmyn OMHApHBIX COCAMHEHHUH TIO
BAJIEHTHOCTH. Haxoxnenue
BAJICHTHOCTH 1O (opMysie OMHAPHOTO
COCTUHEHUSI.

BzaumoneiictBue aTOMOB
METaJUIOB MEXIy co00i — 00pa3oBaHue
METAJLUTUNIECKUX KprcTauioB. [TorsTre 0
METAJJTUYECKON CBSI3H.

IIpocrthie
BellecTBa

[Tonoxenue METaJIJIOB u
HeMeTtauioB B [lepuonnueckoii cucreme
XUMHYECKUX  3jJeMeHToB /I, n.
MenpeneeBa. Baxueline npocThie
BellecTBA —  MeTauibl  (OKeneso,
ATIOMUHUN, KaJIbIUWA, MAarHUi, HATPUU,
kanuit). Obmue Qusmueckue cBoiicTBa
METAJIJIOB.

Baxwneiiune npocrteie BellecTBa-
HEMETaJUIbl, OOpa30BaHHBIE AaTOMaMH
KHCJIOpOJia, BOAOPOJA, a30Ta, Cephl,

¢dochopa, yriepoa. Momnexyibl
MPOCTBIX  BEUIECTB-HEMETANIOB ~ —
BOZIOPO/Ia, KHCIIOpOJIa, asoTa,
raJIOTeHOB. OTtHocuTenbHAS
MOJIEKYJISIpHasl Macca.

Cnoco6HOCTh aTOMOB

XUMHUYCCKHUX DJICMCHTOB K O6pa30BaHI/IIO
HECKOJBKHUX IMPOCTBIX BE€IICCTB —

AIIIOTPOTIHSL. AnnoTponHbie
Moaudukamuu kuciopoaa, (ocdopa,
OJIOBA. Metannudeckue u

HEMETAJJTNYECKHE CBOMCTBA MPOCTHIX
BemiecTB.  OTHOCUTENBHOCTH  3TOTO
MTOHSTHSL.

Yucno Asoragpo. KosmuectBo
BemiecTBa. Monbs. MousipHass Mmacca.
Monsipublii  00beM  Ta3000pa3HbIX
BEIIECTB. Kpatnbie e IMHUIIBI
U3MEpPEHUs] KOJMYECTBAa BEIIECTBA —
MUJUIUMOJIb U KUJIOMOJIb,

Knaccupuyuposams npocmeole
gewecmea  HaA  MemMAllbl U
HemMemaJvl.

Camocmosmensho uzyuamo
CBOLICMBA NPOCMbIX 8eUeCcm8 npu
cobnooenuy  npasunl  MexHuku
besonachocmu U opopmaame
omuemol, GKIOUAIOWUE ONUCAHUE
HaOnoOeHus,  pe3yibmamsl U
8b16000l.

[IpoBoauTh pacuersl c
UCIIOJIb30BAaHUEM MIOHATUN
«KOJINYECTBO BEILIECTBAY,

«MOJISIpHAsi Maccay», «MOJSPHBIN
00bEM  Ta3oB»,  «IIOCTOSHHAs
ABoraapoy.

CocCTaBJIsATh KOHCIIEKT TEKCTA.




MUJUIUMOJISIpHAsT W KHJIOMOJISipHAs
MacChl BEIECTBA, MUJUTUMOJISIPHBIN H
KHJIOMOJISIPHBIN 00beMbI Ta3000pa3HbIX

BCIICCTB.
PacueTnl C HCIIOJIBb30BaHUECM
MOHSITHM KKOJIMYCCTBO BCIICCTBA»,

«MOJISIpHAass Maccan, «MOJ'IHpHBIﬁ 00beM
ra3oB», «4UCJIO ABOFaI[pO».

Coenunenus
XHMHYECKHX
7JIEMEHTOB

Crenenb okuciieHusi. CpaBHEHHE
CTEIIEHW OKHUCJIEHHS M BaJEHTHOCTH.
OmpeneneHue  CTENEHH  OKHCIICHUS
JJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX.

CocraBnenue  ¢opmyn  OMHApPHBIX
coeqMHEeHHii, oO0mmii crmocod  ux
Ha3BaHUMU.

bunapHbie coeMHEHUsT METAJIIOB
U HEMETaJUIOB: OKCHUJBI, XJOPHIBI,
cympuasl u mp. CocraBieHue uX

bopmy.
bunapueie COCIMHCHUS
HEMETAJIJIOB: OKCHJIBI, JeTyune

BOJOPOJHBIE COEAUHEHMSI, UX COCTaB U
HazBanus. llpencraBurenu OKCUAOB:
BOJA, YIVIEKUCIBIA Tra3, HeraieHas
n3Bectb.  lIpencraBurenu — neTyuux
BOJIOPOJIHBIX COCIMHEHUM:
XJIOPOBOAOPOJ U aMMHUAK.

OcHoBaHUs, HX COCTaB U
Ha3BaHMs. PacTBOpMMOCTh OCHOBaHUN B
BOJIE. [IpencraBurenn LIEJI0YeN:
TUAPOKCUABI HATPUS, KAJINA U KaJbLMsL.
Tloustue 00 WHIUKAaTOpax Hu
KAueCTBEHHBIX PEAKIIHSIX.

Kucnotsl, ux cocraB U Ha3BaHUS.
Knaccudukanus KHCJIOT.
IIpencraButenn  KHUCIOT: cepHas,
cojsiHasi, a3oTHas. lloHsATme o mKaie
kucnoTHocTH (mkana pH). M3meHenue
OKpPAaCKH UHJIUKATOPOB.

Conu xak Ipou3BOJHBIE KUCIIOT U
OCHOBaHUM, WX COCTaB U Ha3BaHUS.
PactBopumocTs  conei B BOJE.
[IpencraBuTenu coseil: XJIOpua HaTpHs,
KapOoHat u gocdaT KaabIusl.

AMop(dHBIE ¥ KpPUCTAJUIMUECKHE
BELIECTBA.

MexMouneKysspHbIe
B3aHMOJEHCTBHUA. Tunel
KPUCTAJUTMYECKHUX pEIIETOK.

3aBUCHMOCTh CBOMCTB B€OICCTB OT
THUIIOB KPUCTAJUIMYCCKUX PCIICTOK.

CocTaBnarb: GopMyJbl BELIECTB U
WX Ha3BaHUS, TE3UCHl U KOHCIIEKT
TEeKCTa, TaONMIBI U CXEMbl Ha
OCHOBE TEKCTAa.

[IpoBOaUTH pacueTsl c
HWCIOJIb30BAaHUEM MMOHSTHH
«MaccoBas JI0Ji1 PacTBOPEHHOTO
BEIIIECTBA B pacTBope»,
«00BEMHAs OIS ra3ay

OOpamatrbest ¢ 1a60OpaToOpHBIM
o0opyI0BaHEM u
HarpeBaTeIbHBIMU TIPUOOpPaMu B
COOTBETCTBUM  C  TIpPaBHJIAMHU
TEXHUKHU Oe3onacHoOCTH u
BBITIOJTHATH MMPOCTEHIIINE TTPHEMBI
paboThI c 71a00paTOPHBIM
000pyTI0BaHUEM.

ﬂeHaTL BBIBOZBI U3 PE3YJIbTATOB

MIPOBECHHBIX XUMHYECKAX
SKCIEPUMEHTOB.
Bnanets TaKUMHU BUIaMH

H3JI0KCHHUA TCKCTAa, KaK OIIMCaHucC,
IMOBECTBOBAHUE, pACCYKACHUC.




UucTtele BemecrBa U CMECH.
[Ipumepsl  KUAKUX, TBEPABIX U
razoobpasHpix  cMmeceir.  CBoiicTBa

YUCTBIX BEILECTB U cMecen. X cocTas.
MaccoBas u o0oOBeMHas JOJIHA

KOMIIOHECHTA CMECH. PacueTsr,
CBSI3aHHBIC C MCIIOJb30BAaHUEM ITOHSITHS
«HOIIS.

HN3menenus,
PO CXOASIIL
He ¢
BellecTBaMu

IlonsaTrne sBIIEHUH, CBSI3aHHBIX C

W3MEHEHUSAMH,  IMPOUCXOASAIMMUA  C
BEIIECTBOM.

SBnenus, CBSI3aHHBIC C
HW3MEHCHHEM KPUCTALTAYECKOTO

CTPOEHHsI BEIECTBA IPU ITOCTOSIHHOM
ero cocraBe, (hU3HUECKHUE SIBICHHUSL.
®usznyeckue  ABICHUS B XUMUHU:
TV CTUIUISILINS, KpUCTaJUIU3aLus,
BBIIIADMBAHHE M BO3TOHKAa BEUIECTB,
¢buabTpOBaHUE U LIEHTPUPYTHPOBAHHE.

SIBmenus, CBSI3aHHBIC c
W3MEHEHUEM cocTaBa BEILECTBA,
xumuyeckue peakuuu. [lpusHakn wu
YCIOBHUSI ~ NIPOTEKAHUS  XUMHUYECKUX
peakuuii. Beiaenenue TemioTel U CBETa
— peakuuu ropenus. [lonstue o0 5k30- 1
SHJIOTEPMHUUYECKUX PEAKIIHSIX.

3aKkoH COXpaHEHUs Macchl
BEIIECTB. XUMUYECKHE  ypPaBHECHHUS.
3HayeHue UHIEKCOB U K03(DPUIIMEHTOB.
CocraBiieHre ypaBHEHHH XUMHYECKHX
peaKuuii.

Pacuertsl 1o XUMHYECKUM
ypaBHeHussM. PemeHune 3amad Ha
HaxO0KJICHHE KOJINYECTBA, MAacCChl WM
o0beMa  MPOAYKTAa  pEeakuuu 10
KOJIMYECTBY, Macce Wi  00bemy
HCXOMHOro Bemectsa. Pacuersl ¢
HCIIONB30BAHUEM  IIOHATHUS  «HOJISD»,
KOTJ]a UCXOJIHOE BEILECTBO JAAHO B BUJE
pacTBopa C 3aJaHHOW MacCOBOM NOJEH

pacTBOPEHHOTO BeIIleCTBa WITN
COAEPIKUT ONPEACIICHHYIO JIOJTIO
MpUMecen.

Peakinu pa3NoXKEeHHUS.
[IpencraBnenue 0 CKOPOCTH
XUMUYECKUX peakiuil. KartanuzaTopsl.
®epMeHThl.  Peaknum  cOeMHEHUA.

Karamutudeckne M HEKaTaIUTHYCCKHUE
peakmuu, oOpaTUMbIe W HEOOpaTUMbIC
peakunu. Peakuum 3amemienus. Psn
aKTUBHOCTH METaJIJIOB, ero

Hcnons3oBath npu
XapaKTEPUCTUKE MIOHSTHUS:
CTUCTUILISIUS,
«KpUCTAILTA3AIUSY,
«BBITIAPUBAHHE, «BO3TOHKaY,
«OTCTauBAHUE, «XUMHYECKas
peaxkuus», «XUMHUYECKOe
ypaBHEHUEY, «peaKIu
COETMHEHMUS, pas3ioxKeHus,

3aMEIICHHS, OOMEHAa.

HaoOmronats U OIINCELIBATH
NPU3HAKK M YCJIOBHUS TEUYCHHS
XUMUYECKHUX PEaKIUU.

BreimonaaTe PacuYCThI 10
XUMHWYCCKUM YPABHCHUAM.

CocraBnsTh
XUMUYECKHUX PEAKLIUN.

YpaBHCHUA

[IpencraBisaTe HHPOpMAIMIO IO
TEME «3MeHeHus,
IIPOUCXO/SIINE C BEHIECTBAMHY B
BUJ€ TaONUIl, CXEM, OIIOPHOTO
KOHCIIEKTa, B TOM 4HCIE C
npuMmeHenneM cpeacts MKT.




HCMOJIB30BAHUE [JI MPOTHO3UPOBAHUS
BO3MOKHOCTH MPOTEKAHHS  pPEaKIUil
MEXKIY MeTaZIlaMM M KHCJIOTaMHu,
peaKurii BBITECHEHHS! OJHUX METAJIOB
U3 pacTBOPOB UX COJEH JpYyrUMHU
MeTaaiaMi. Peakiun oOMmena. Peaknmu
HEeUTpaM3aluu. Y CIOBUS TMPOTEKaHUA
peakiuii oOMeHa B pacTBOpax JI0 KOHIIA.

Tunbsl XUMUYECKUX peakuid Ha
IpUMEpPE CBOWCTB BOABL. Peakuus
pa3IOKEHUsI —  DJIEKTPOJIM3  BOJIBL.
Peaknu COCIUHCHUS —
B3aHMOJICHCTBHE BOJBI C OKCHIAMH
METAJUIOB M HEMETaJJIOB. Y CIIOBHE
B3aHMOJICHCTBHS OKCHIOB METAJIIOB M
HeMeTalZioB ¢  Bomou.  IlomsTme
«TUAPOKCUABIY. Peaknuu 3amenieHus —
B3aMMOJCMCTBHE BOJBI C METaJIaMH.
Peaxiiuu oOMeHa — ruiposIn3 BEIECTB.

PacrBopenu
e.
PacTtBOpHBI.
Peaknumu
HOHHOTO
oOMeHa U
OKMCJIUTEb
HO-
BOCCTAHOBH
TeJIbHbIE
peakuuu

PactBopenue KaK ¢dusuko-
xamudeckui mponecc. [lonatue o

TUApaTax W KPUCTAJUIOTHIpATAX.
PactBOpuMOCTSD. Kpussie
pPacTBOPUMOCTHU KaK MOJIEb

3aBUCHUMOCTH PacTBOPUMOCTH TBEPABIX
BEILIECTB oT TEMIIEPATyPBI.
HacplienHele,  HEHACBILIEHHBIE U
IIEPECHIIIEHHbIE PAaCTBOPbHI. 3HAYECHUE
pacTBOPOB Ul MPUPOABI U CEIBCKOTO
XO034KCTBa.

[TonsTHE 00 3IEKTPOIUTHUECKON
JTUCCOIMAIIMU. ODJEKTPOJIUTHlL W He-
JJEKTPOJIUTHL. MexaHu3M JucCoLanun

OJICKTPOJIMUTOB C Pa3sINIHBIM
XapaKTCpoOM CBA3U. CremncHb
SHCKTpOHHTquCKOﬁ AUcConranuu.

CuiibHBIE U CJTa0bIe DJIEKTPOITHUTHI.

OcCHOBHBIE TIOJIOKEHHSI TEOPUU
ANEKTPOIIUTUYECKON JUCCOLIUAIUH.
HNonHble ypaBHEHUs peakuuii. Peakuuu
oOMeHa, UIyIue 10 KOHIIA.

Knaccugpukanuss HMOHOB M MX
CBOMCTBA.

Kucnorsl, ux kinaccupukaims.
Jucconumanus KMUCIOT U UX CBOMCTBA B

CBETE  TEOPUM  DIEKTPOJIMTHUYECKOU
JIIACCOLIMALIUH. MonekynspHsie u
HOHHBIC yYpaBHEHUSA peakuuii.

BzanmopeiicTBrie KUCIIOT ¢ METAIaMH.
DNEeKTPOXUMHUYECKUN Psii HANPSHKEHUM
METaJUIOB. B3amMonelcTBUE KHCIOT C

CocTaBisTh

JIEKTPOIUTUYCCKOM
IHACCOIHAINHA KHUCIIOT, OCHOBAHHUI
U COJICH; MOJICKYJISIpHBIC, TTOJIHBIC

YpaBHEHHUS

U COKpallleHHble  ypaBHEHHS
peaxiuii; ypaBHEHUS
OKHUCJIUTEIBHO-

BOCCTAaHOBUTCIBbHBIX peaKHHfI.

IIpoBonuTh OIIBITHI,
MOATBEPKIAIOIINE  XUMHYECKHE
CBOMCTBA KMCIIOT, OCHOBAaHMU H
coneil ¢ coOmroJeHHeM TMpPaBUI
TEXHHKH 0€30TIaCHOCTH.

HaGmronaTe 1 onuchIBaTh peakiuu
MEXIY INEKTPONUTAMU c
IIOMOILIBIO €CTECTBEHHOTO SA3bIKA U
SI3BIKA XUMUN.

[onyuars  uHopmammio  u3
pa3IMYHBIX HCTOYHUKOB.
[IpencraBiasaTe HHPOpMAIHMIO IO
TeMe «PactBopeHue. PacTBOpBL.
CaoiicTBa pacTBOpOB
JJIEKTPOJIMTOB»B BUJE TaOIHII,
CXEM, OITOPHOTO KOHCIEKTAa, B TOM
4uClle C INPUMEHEHHEM CPEICTB
HUKT.




OKCHJaMHU MeETaJUIoB. B3amMonencTBue
KUCJIOT C OCHOBaHUSMH — pPEaKIus
HEUTpaJIU3alkH. BsaumopeiictBue
KHUCIIOT C coasMu. Hcrnonb3oBaHue
TaOJIUIIBI PacTBOPUMOCTH IS
XapaKTEPUCTUKA XUMUUYECKUX CBOWCTB
KHCJIOT.

OcHoBaHMsI, UX KIacCUPUKAIIHAL.
Jucconuaysi OCHOBaHUM 1 MX CBOMCTBA
B CBET€ TEOPUHU IIIEKTPOIUTHUECKOM
JTUCCOLIMALINH. BsaumopeiictBue
OCHOBaHuii ¢ coilsiMu. Mcrmoiabp3oBaHue
TaOJIUIIBI PacTBOPHUMOCTH IS
XapaKTEPUCTUKA XUMUUYECKUX CBOWCTB
OocHOBaHHUI. B3anMomelicTBue mIeouen
C OKCUJIaMHU HEMETAJIJIOB.

Comn, WX  JUcCcolManus U

CBOMCTBA B CBETE TEOPUHU
BJIEKTPOJIUTHUYECKON JIFCCOIHAITHM.
BzanmoneiictBue coneli ¢ MeTalUIaMH,
0COOEHHOCTHU ITUX peaxiuil.
B3aumogelictBue cojieii C  COISIMH.
Hcnonn3oBanue TaOJIUIIEI

pPacTBOPUMOCTH IS XapaKTEPUCTHKHU
XHUMHYCCKHX CBOHCTB COJICH.

O060061IEHNE CBeICHUI 00
OKCHJAX, WX  KjlacCUPUKauuu U
CBOMCTBAX.

['eneTndeckue psapl MeTaia M
HeMeTalula. ['eHeTnueckas CBsSI3b MEXY
KJIaCCaMM HEOPTaHMYECKUX BEIICCTB.

OKHCIIMTENIBHO-
BOCCTAaHOBUTEIIHHBIC PEAKITHH.

Onpenenenue cTeneHen
OKHCJICHUS JUIS DJIEMEHTOB,

00pa3yromux BEIIlECTBA pa3HbIX
KJIacCOB. Peakimu WOHHOTO OOMeHa |
OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBIE

peaKuuu. Oxkucnurens u
BOCCTaHOBUTENb, OKHCIIEHUE u
BOCCTAHOBJICHHE.

CocraBnenue ypaBHEHUI

OKHUCJINTEIFHO-BOCCTAHOBUTEIBHBIX
peakiuii  METOJAOM  BJIEKTPOHHOTO
OajaHca.

CBoiicTBa TPOCTHIX BEIIECTB —
METAJUIOB M HEMETAUIOB, KHCIIOT H
colei B CBET€  OKHUCIUTEILHO-
BOCCTAHOBUTCIBbHBIX peaKHI/II\/'I.

Oo0mas
XapakTepuc

Ilepuoanueckuit 3aKOH b5
MEepUOINYECKass CHCTEMAa XHUMHYECKHX

Hcnonk3oBath
XapPaKTEPUCTUKE

npu
BEIIECTB




THKA anemeHnToB JI. 1. MenzeneeBa B CBETE | MOHATHUS: «XUMHUYECKAS] PEAKLIUS»,
XHMHYECKHX y4eHHs] O CTpoeHuH aroMa. WX | «peakuuu COCIMHCHHS,
3JIeMEHTOB H 3HaYeHUe. XapaKTepUCTHUKA HJIEMEHTA | «PEaKLHH Pa3JIoKEHUS»,
XHMHYECKHX [0 €ro MOJIOKCHHUIO B TEPUOJUYCCKON | «pEaKIUH OOMEHa», «pPeaKIhH
peaxiuii cucTeMe XuMudeckux 3jeMeHToB [l. WM. | 3aMmemennsy, «kaTalIuTHYEeCKUE 1
Menpeneena. CBOICTBA  OKCHJIOB, | HCKATAJIUTUUYCCKUE peaKuumny,
KHUCJIOT, OCHOBaHUM W COJIEM B CBETE | KTOMOI'E€HHbIE M T'E€TEPOrCHHBIE
TEOpUHU 3IEKTPOJIUTUYECKON | pEaKIIHI, «CKOpPOCTh
JIMCCOLIMAIIMU 1 TIPOIECCOB OKUCIICHUA- | XUMHUYECKUX peakuii,
BOCCTaHOBJICHUsI. ['€HETHYECKUE PAJIbI | «KATAIU3ATOPHI.
MeTaJla U HeMeTalljla. XapaKTepUCTUKA
XHMHYECKOr0 d3JIEMEHTA II0 KHCJIOTHO- XapaKTepu3OBATs  XMMHGECKHE
OCHOBHBIM CBOWMCTBaM 0Opa3yeMbIX UM ameMeRTH  1-3-ro riepnonms;
e — o0111e XUMHUYECKHE CBOMCTBA.
[TousTne Y NEPEXOAHBIX | OnKUChIBaTh U XapaKTEPHU30BaTh
3JIEMEHTAaX. AMq)OTepHOCTB. CTPYKTYPY TaOJIU LBl
I'ereTnueckut paa MepexXoaHoro «Hepp[();mqec}(a;{ cucremMa
anemeHTa. AMQPOTEpHBIE OKCHUIBI H | XUMHYECKUX 9JIEMEHTOB
TUAPOKCHUIBI. Xumudeckas opraHu3anusa I[.I/I.MCH ejeeBay.
MPUPOJBI. XUMHUYECKHE  PEaAKIIHH.
CxkopocTb XAMUYECKOU peaKkiuu. Henatb YMO3AKIIOICHHS . 0
KaTanu3atopst U KaTas. XapakTepe W3MEHEHUS CBOWCTB
9JIEMEHTOB c YBEITUYCHUEM
3aps0B ATOMHBIX saep.
CtpykTypupoBaThb MaTepual o
JKU3HHA n JIeSITeIILHOCTH
Jd.N.Menneneena.
MeTtaJLiibl ITonoxenue METAJLIIOB B | UccnenoBars CBOMCTBA

[lepuoanueckoil cucTeMe XUMHUYECKUX
anementoB JI. WM. Menneneena.
Mertauueckas KpUCTaJUTMYeCKas
pelieTka U MeTajuimueckas XuMuieckas
cBs3b. OOmue ¢uznyecKkue CBOWCTBA
MetaimnoB. CmaBel, WX CBOWCTBA U
3HAauU€HUWE.  XHMMHUYECKHE  CBOMCTBa
METaJJIOB KaK BOCCTAaHOBHUTEJIEH, a
TaKk€ B CBET€ MX TOJIOKEHHUS B
3IEKTPOXUMHUUECKOM Py HAPsHKEHUI
MetaiuioB. Koppo3uss MeTamioB u
crocoObl 0opeOBI ¢ Hell. MeTannsl B

npupone.  OOmme  cmocoObl  UX
MOJTyYEHUSI.

Ob6mas XapaKTepUCTHKA
LIEJOYHBIX ~ METAJUIOB. MeTtaiiel B
npupome.  OOmme  cmocoObl WX
MOJTYYEHUS. Crpoenue aTOMOB.
[IlemouyHble  MeTaIbBl —  MPOCTHIE
BEIIECTBA. BaxHellne COeIUHEHUs
MIETOYHBIX ~ METAVIOB —  OKCHJIBI,
THAPOKCUABI M COJMM  (XJIOPHIBI,

N3Yy4aCMbIX BCIHICCTB.

HaoOmronats u OITHCBIBATH
XUMHYECKHE PEAKIUH C IOMOIIBIO
€CTECTBEHHOIO S3BIKA M A3BIKA
XHAMMH.

XapaKTepI/I30BaTL XUMHYCCKHEC
OJICMCHTEHI MAJIbIX MEPHUOIO0B IO UX
IMOJIOKCHUIO B HepI/IOI[I/I‘ICCKOﬁ
CHCTEME.

O06o0mares 3HaHHA H JelaTh
BBIBOJIBI O  3aKOHOMEPHOCTSX
W3MEHEHMI CBOMCTB METAJIOB B
MEepUOJIax U rpymnmax.

YcraHaBiauBaTh MPUYMHHO-
CIEACTBEHHBIE  CBA3M  MEXKIY
CTPOEHUEM aTOMa, XUMHUYECKOMN
CBSI3bI0, THUIIOM KPUCTAILTMYECKOMN
peLIeTKM  METAUIOB M HX
COEMHEHNN, WX XHUMHYECKUMH
CBOMCTBaMH.




KapOOHaThl, Cyib(haTbl, HUTPATHI), WX
CBOWMCTBA M TMPUMEHEHHE B HAPOJIHOM
xo3s1cTBe. Kanuitapie yno0peHus.

Obmas XapaKTepUCTHUKA
3JIEMEHTOB TJlaBHOW moarpynmsl 11
rpynnsl. CTpoeHue aTOMOB.
[IlenouyHO3EMENBbHBIE MEeTaulbl  —
IPOCTBIE BEIIECTBA. Baxwuerimue
COEIMHEHUS HIEJIOYHO3EMENBHBIX
METAJJIOB — OKCHJIbl, THAPOKCUABI H

conu (XJopuabl, KapOOHAThI, HUTPATHI,
cynbdatel, (ocdarbl), UX CBOICTBA U
MIPUMEHEHHE B HAPOJHOM XO3sIHCTBE.

AmomuHuii. CtpoeHue aToma,
¢du3nuecKkue W XUMHYECKHE CBONCTBA
npocroro  BemiectBa.  CoelnMHEHHS
ATIOMUHHUS — OKCHJ U THUIPOKCH], HX
amoTepHblii xapakTtep. Baxneilmue
couu AIIOMUHUS. IIpumeHeHne
QTIOMHUHHUS U €70 COSTUHEHHI.

Kenezo. Crpoenue aToma,
¢u3nueckue W XUMHUYECKHE CBOWCTBa
MpOCTOr0  BemecTBa. ['eHeTHueckue
pamel Fe?* u Fed'. Baxwueiimme comm
xKeyeza. 3HAueHUE IKelle3a U €ro
COEIUHEHUH JIJIsl MPUPOIbI U HAPOJIHOTO
XO034HCTBA.

Hemerananl

O6mmas XapaKTepUCTHKA
HEMETAIJIOB: MOJIOKEHUE B
[Teproguyeckoil CUCTEME XUMHUYESCKUX
snementoB J. . MeHzgeneesa,
0COOEHHOCTH CTPOECHHUS aTOMOB,
anekTpooTpunarensHocts  (30)  Kak
Mepa «HeMeTauIM4HOCTHY», panx 0.

Kpucrannmueckoe CTPOEHHUE
HEMETAJUIOB — MPOCTBIX  BELIECTB.
Annorponusi. PuU3MYECKHE CBOWCTBA
HEMETAJUIOB. OTHOCUTENBHOCTD

MOHATHHN «METaJI» U «HEMETaIII».
Bonopoa. Ilonoxenue Bonoponaa B
[Tepuonnueckoil cUCTEME XHUMHYECKHX
anementor J. WM. MeHnzaeneena.
CtpoeHne aromMma U MOJIEKYJIBL
du3nyeckue U XUMHUYECKHE CBOWCTBA

BOZOPOJA, €ero MOJTy4yeHue u
IIPUMEHEHHE.

Bona. Ctpoenue MOJIEKYJIBI.
Bonoponnas XUMHUYECKas CBS3b.
dusnueckue CBOICTBa BOJIEL.
AHomanun CBOICTB BOJIBI.
l'unpoduneupie  u  ruapodoOHbIe

Hccnenosars CBOMCTBa
M3Yy4aeMbIX BEILIECTB.
Hao0mronats u OIIHCBIBATH

XUMHYCCKUC PCAKIUHN C TOMOIIBIO
CCTCCTBCHHOI'O sA3bIKa MW A3BIKa
XUMHHU.

XapakTepu3oBaTb ~ XUMHYECKHUE
3JIEMEHTBI MAJIBIX IEPUOJIOB IO UX
MOJIOKEHUIO B TEPHOAUYECKON
CUCTEME.

O06o0mares 3HaHHA H©  JelaTh
BBIBOJIBI O  3aKOHOMEPHOCTSX
W3MEHEHMI CBOMCTB HEMETAIIJIIOB B
MEepUOJIax U rpymmax.

OOpamatbcst ¢ J1a0OpaTOpHBIM
obopymoBaHuEM u
HarpeBaTeNbHBIMU TpUOOpaMu B
COOTBETCTBUM  C  TpaBHUJIAMHU
TEXHUKU 0e3omacHoOCTH u
BBITIOJTHATE MPOCTEHIITNE TTPUEMBI




BellecTBa. XUMHUUECKUE CBOMCTBA BOBI.
KpyroBopor  BOgel B IpUpPOAE.
Bonoouuctka. Aspanus Boabl. beITOBBIE
(GUIBTPHI. MunepanbHbie BOJIBI.
JluctuinpoBaHHas BOJIa, €€ OJIy4eHUE
Y IPUMEHEHUE.

Ob6mas XapaKTEepUCTUKA
ranioreHoB. CTpoenue atoMoB. [IpocTeie
BEIIECTBA M OCHOBHBIE COEIWHEHMS
raJIoreHoB, X cBoicTBa. Kparkue
CBelIeHUs O XJope, Opome, (rope u
noje. IIpumeHeHHe TrajloreHoB M HX
COCMHEHHI B HAPOJHOM XO35MCTBE.

Cepa. Ctpoenue aToma,
aJUIOTPOIUsI, CBOMCTBA M INPUMEHEHHUE
pomOunyeckoii ceprl. Oxcuasl cepsl (IV)
u (VI), ux mnomyyeHue, CBOWCTBA U
npumeHenue. CepHas KUCIIOTa U €€
COJIU, WX TPUMEHEHHWE B HAPOJAHOM
xo3sticTBe.  [Ipon3BOACTBO  cepHOM
KHUCJIOTHI.

A3zot. CTpoeHue aroma u
MOJIEKYJIBI, CBOMCTBA IIPOCTOTO
BEIIECTBA. AMMUaK, CTpOCHHE,

CBOMCTBA, IOJy4yE€HUE MU IPUMEHEHUE.
Comu  aMMOHHMS, HMX CBOICTBA H
npumenenue. Oxcunasl azota (1) u (IV).
A30THasg KuCIOTa, €€ CBOICTBa U
npuMeHeHne. HuTpatel W HUTPHUTHL,
npobiema nux coJlepKaHus B
CENBbCKOXO035MCTBEHHON MIPOYKIIHH.
A3zoTHBIE y10OpEeHHUS.

®ocgop. Ctpoenue aToMma,
aUIOTpONMsl, CBOMCTBa  Oenoro U
KpacHoro ocdopa, HUX NPUMEHEHHE.
OcHoBHbIE COEIMHEHUS: OKCHJL
dochopa (V) u oprodochopHas
KHCJIIOTA, docdartsl. docdopHble
yaoOpeHwus.

VYrnepoa. CtpoeHue aToma,
AJUIOTPOIHSI, CBOMCTBA MOAM(UKAIIH,
npumenenne. Oxkcuabl yraepona (II) u
(IV), ux cBoiicTBA W TNpPUMEHEHHE.
KapOoHatsl: KaJbLUT, cOJla, MOTAII, UX
3HAYEHHUE B IPUPOJIE U KHU3HU YEIOBEKA.

Kpemunii. Ctpoenue aToma,
KPHUCTAJUTMYECKUI KpPEMHMU, €ero
cBOiicTBa M  mnpuMeHeHue. Okcun
kpemuuss  (IV), ero  npuponHsie
pazHoBuAHOCTU. CHIMKaThl. 3HAYEHHE
COCMHECHUI KpEMHUS B JKHBOU WU

paboTsl c 71a00paTOPHBIM
00opyIoBaHUEM.

I[eHaTB BbBIBOIbI H3 PE3YJILTATOB

MIPOBECHHBIX XUMHAYECKAX
AKCTICPUMEHTOB.
Bnanets TaKUMHU BUIaMH

H3JI0KCHHA TCKCTAa, KaK OIIMCaHucC,
IOBECTBOBAHUE, paCCYKJIACHUC.




HexxuBodM — mpupone.  Ilomarue o

CHJIMKATHOW TPOMBIIIIEHHOCTH.
O06o0menne [lepuonnueckuit 3aKOH u | [IpencraBnsare MHPOPMALUIO TI0
3HAHUM 1O [Tepuonnueckas cucremMa XUMHYECKHX | TeMaM: «llepuoanueckuii 3aK0H U
XHMMH 32 anementoB  JI.  W.  MenneneeBa. | [lepuonnueckas cucrema
KYpC ®OuU3MUEeCKUil  CMBICT  MOPSAJKOBOrO | XMMHYECKUX 3JIEMEHTOB
OCHOBHOM HOMEpa 3JIeMeHTa, HoMepoB nepuoaa u | JI.M.Menneneesay, «Bupr
HIKOJIbI. rpymmbl. 3aKOHOMEPHOCTH HM3MEHEHHS | XAMUYECKONM CBS3M W THUIIBI
IloaroroBka CBOMCTB 3JIEMEHTOB U UX COEIMHEHUH B | KPUCTAJUIMUECKUX PELIETOK,
K nepuogax W rpynmax B cBere | «Knmaccudukanmus =~ XUMHUYECKHX
rocyaapcrpe MPEACTABICHUN O CTPOCHUM aTOMOB | peaKLHi o pa3InYHbIM
HHOI 3JIEMEHTOB. 3HAUEHUE NEPUOJUYECKOrO | IPU3HAKAM. Ckopoctb
HTOT0OBOM 3aKOHa. XUMHUYECKHUX peaxkuuii,
aTrTecTalu Buner xumuueckux cBsizeit v tumbl | «Kimaccudukamuss u - CBOHCTBa
(I'A) KPUCTAUINYECKUX pEIIETOK. | HEOPTAHWYECKNX BEIIECTBY» B BUJIE

B3auMocBsI3b  CTpOCHHST W CBOWCTB
BEIIECTB.

Krnaccudukanus XUMHUYECKHIX
peakuuii Mo pa3iUYHBIM IPU3HAKAM
(4Mcmo M COCTaB pearupyromux u
0o0pa3yloIuXcsi  BEIIeCTB;  HaJU4ue
rpaHulBl  pasgena ¢a3; TEIUIOBOM
ahdexr; U3MEHEHHUE cTeneHen
OKHUCJICHUST aTOMOB; HCIIOJIb30BaHUE
KaTajan3aTopa; HaIpaBlieHUE
nporekanus). CKOpPOCTb XHUMHYECKUX
peakuuii u (hakTopbl, BIUSAIONIUE HA HEE.
OO6paTuMOCTh XUMHUYECKUX PEAKIUN U
CIOCOOBI  CMEIIEHUS  XUMHYECKOTo
paBHOBECHSI.

[IpocTeie U CIOXKHBIE BEIIECTBA.
Mertauibl © HeMeTaiubl. ['eHeTnueckue
pAaBI MeTaa, HeMeTania u
nepexogHoro wmetaa. OKCUAbl |
TUAPOKCUABI  (OCHOBAaHUSA, KHUCJOTHI,
amoTepHbIe THAPOKCHIBI), comu. Mx
cocTtaB, Kiaccuukamus ©  0OIIme
XUMHYECKHE CBOICTBA.

Tabnuil, CXeM, OTIOPHOT'O
KOHCIIEKTa, B TOM 4HCIE C
npumeHenueM cpeacts MKT.

BrInonHATE TECTOBLIC 3aJaHUS 110
TCMaM.
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