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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma MO XMMHH OCHOBHOTO oOIero oOpasoBaHus (yriryOJEHHBIN
YPOBEHb) COCTaBJIEHA HA OCHOBE TpeOOBAaHUM K pe3ysibTaTaM OCBOCHUS OCHOBHOMU
00pa30BaTeNbHOM MPOTrPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OOO, ¢ yueToM (enepanbHOii paboueld mporpaMMbl BOCITUTAHHUSL.

[Iporpamma mo xumuM pa3zpaboTaHa C LETbI0 OKa3aHUsT METOJUYECKOMN
MOMOIIY YYUTEIIO B CO3/IaHMU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHTAHHS M PpPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4EOHOIro
IpeIMETa, ONpeaesieT 00s13aTeIbHOE MPEIMETHOE COJIEpKAHUE, €r0 CTPYKTYPY IO
pazmenaM M TeMaM, paclpefelieHue IO  KjaccaM, PEKOMEHIyeMYIO
NOCJIEI0OBATEIbHOCTh  HU3YYEHUS] XHUMHHM C  YY4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€H, JIOTUKH Y4eOHOTO TMpollecca, BO3PACTHBIX
ocobeHHoOcTe oOywaromuxcsi. B mnporpaMmme 10 XHMHHM — YYUTHIBAKOTCS
BO3MOYKHOCTH y4€0OHOTO MpeAMETa B peajlu3aldd TpeOOBaHUM K IJIaHUPYEMBIM
JUYHOCTHBIM, METANpEIMETHBIM U MpPEIMETHBIM pe3yjbTaTaM OOy4YeHUS U B
(GOpMUPOBAHUN OCHOBHBIX BHJIOB y4Y€OHO-TIO3HABATEJIIbHOM  JI€ATEIbHOCTU
00y4aroIIerocs no OCBOEHUIO Y4eOHOTO COJIEPKAHUS.

N3yuyeHne XUMHUM HA YPOBHE OCHOBHOrO 00miero oOpa3oBaHUS
OpPUEHTHUPOBAHO HA OOIIEKYJIbTYPHYIO MOJATOTOBKY, HEOOXOAUMYIO JIJIsi BHIPAOOTKH
MHUPOBO33PEHUYECKUX OPUEHTUPOB, Pa3BUTUSI MHTEIUIEKTyaJIbHBIX CIIOCOOHOCTEH U
MHTEPECOB OOydYaroIIUXCs, Ha NPOAOKEHHE OOY4YeHHs Ha YpPOBHE CPEIHETrO
o011iero oOpa3oBaHusl.

3HaHMEe XUMHH CIYXKUT OCHOBOW I (OPMHUPOBAHUS MHUPOBO33PEHUS
0Oyu4arolerocsi, ero MpeACTaBICHUH O MaTepUaIbHOM €IMHCTBE MHUPA, BAKHYIO
pOJIb UTPaOT (POPMUPYEMbIE XUMHUEH MPEICTABICHHSI O MPEBPAIICHUAX SHEPTUN U
BEIIECTB B MPHUPOJE, O MyTAX peHIeHHs TI00aTbHBIX MPOOIEM YCTONYHMBOTO
pa3BUTUSL YEJIOBEYECTBA — CBHIPHEBOW, JIHEPreTUYECKOM, IPOJIOBOJILCTBEHHOM
po0eM, MpooIIeMbl IKOJIOTMYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CHOCOOCTBYET  peaqu3alliid  BO3MOXKHOCTEH  JJii  CaMOpa3BUTHS U
dbopMupOBaHUS KYJIbTYpPbl IUYHOCTH O0YHAIOIIUXCS, MX OOMIel U (YHKITMOHATLHON
I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHPOBAHHE MBINIJICHUS W TBOPYECKHX CIOCOOHOCTEH
OoOy4aroluxcs, HaBBIKOB HX CaMOCTOSTENbHOM Yy4eOHON  JeATeTbHOCTH,
HKCIIEPUMEHTAJIbHBIX W HCCIEAOBATENbCKUX YMEHUN, HEOOXOAMMBIX KaK B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM €SI TeIbHOCTH;



3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
MIPEICTABIICHUA O €UHCTBE MPHUPOJIBI M YEIOBEKA, SBISICTCS KIFOYEBBIM JTAIllOM B
(GbOopMHUPOBAaHNN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YyYaOIIUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO ILIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHBbIC HAmMpaBIICHUS B OOYYCHHH XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
CoJlep KaHMUsl TpeIMeTa, KOTOpBIM SBISETCA MNEJaroruyeckd aJanTUPOBaHHBIM
OTpaXEHUEM OMPEICTICHHOTO 3Tara Pa3BUTHUS XUMHH.

VYriyOnéHHbI Kypc XMMUU OCHOBHOTO OOIIIET0 00pa3oBaHUsi OPUEHTHUPOBAH
Ha OCBOCHHE OOYYaIONMMHUCS CHCTEMBI TIEPBOHAYATIBHBIX MOHATHI XUMHH, OCHOB
HEOPTaHUYECKOM XMMHUH, OCHOBOIIOJAraloluX MpPeACTaBICHUNA OOIIe XUMUU U
OTJICJIbHBIX 3HAYUMBIX MMOHATUNA OPTaHUYECKON XUMHUH.

CtpykTypa coiepkaHus MPOTpaMMbI N0 XMMUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja k e€ usydeHuto. CojaepkaHue CKJIAIbIBAETCS U3 CHUCTEMBI
MOHATHH O XUMHUYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI ITOHATHH 0 XUMHUYECKON
peaknun. O0Ge ATH CUCTEMBI OPTAaHW30BAHBI MO MPHHITUITY ITOCIEIOBATEIHLHOTO
pa3BUTHS 3HAHWN HA OCHOBE TEOPETHUECKHUX MPEACTABICHUI pa3HOTO YPOBHS:

aTOMHO-MOJIEKYJISIPHOM TEOPUH KaK OCHOBBI BCETO €CTECTBO3HAHUS,

[Tepunoanueckoro 3akoHa J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

YYEHHSI O CTPOCHHUH aTOMa U XUMHYECKOU CBSI3H;

MPEICTABICHUM 00 DIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE U TEPMOJAMHAMUKE.

B ocHOBY TeopeTHuecKuX 3HAHWUU TOJOKEHbI ASMIIUPUYECKU TOTYyYEHHBIC
dakTtel. TeopeTnyeckre 3HaHUS PA3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJTHOTO YPOBHSI
K Jpyromy W O0O0€CHeuMBaOT OOYy4YalOIIMMCS BO3MOXKHOCTh OOBSCHATh U
MIPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0OJIACTH TPAKTUYECKOTO MPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coaepKaHUsS MPOTPAaMMBI IO  XHMHH  MPOMCXOAHWT  C
WCITOJIb30BAaHUEM 3HAHUI M3 paHee H3yUYCHHBIX YUSOHBIX MPEIMETOB: OKPY KArOIITUI
Mup, 6uosiorusi, pusnuka, MaTeMaTuka, reorpadusi, TEXHOJIOTUsI, UCTOPHSI.

[TporpamMMa ocCHOBHOrO 001Iero 00pa3oBaHUA MO XUMHUHU (YrIIyONEHHBIN
YpPOBEHb) OpPHMEHTHpPOBAHA Ha COXpaHEHHE (PYHIAMEHTAILHOTO XapakTepa
oOpazoBaHus, cHenuuku y4yeOHOTrO MpeaMeTa U O0O0ECleYeHUE YCIEIIHOTO
oOydeHHs] Ha CIEQyIolleM YypoBHE oOpa3oBaHusd. B mporpamMme 1o XUMHH
peanu3yeTcsl pa3BUBAIONIAS M TMPAKTHYECKAas HAMPaBICHHOCTh OOyUYEHUS XUMUH,
mupdepeHunanns  oOydeHHUs,  BKIIOYAIOMIas  NOPOQUIBHYIO  MOATOTOBKY
OoOydJarommxcss M TMOCJEAYIONee CaMOOMpPEIEICHINE B BHIOOpPE HApPaBICHUS
oOydeHus B NpoPUIBHBIX Ki1accax.



YrnyOnéHHoe uW3ydeHHe XHMHHM ~ CIIOCOOCTBYET — peaiu3aluu  3ajad
po(hecCHOHANBFHOM OPUEHTAIIMU M HAMIPABJICHO Ha MPEAOCTaBICHHE BO3MOXHOCTH
KXIOMY OO0ydYaromemycsi NpOsSBUTh CBOM WHTEJUIEKTyallbHbIE U TBOPYECKHE
CIIOCOOHOCTH IIPU U3YYEHHUH YUeOHOTO MpeaAMETa, HEOOXOIUMBbIE JIJIS TPOJIOJKEHUS
oOpa3oBaHus U JaldbHEHIIeH TPYI0BOM NESITEIbHOCTH.

[Iporpamma 1o xumMuu (yrayOnEHHBIM YpOBEHb) MNpEJHA3HAYEHA JUIS
UCIIONb30BaHUsI B 00pa30BaTENbHBIX OPraHU3AIMSIX, PEaTU3YIOIMIUX MPOTPaMMbI
nuddepentiupoBanHoro (yriayOaéHHOro, MpPO(PUIBLHOTO) H3YYEHHS OTACIBHBIX
y4eOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOI'O 00I1IET0 00pa30BaHMUsl.

OOpazoBaTenbHble (PYHKIIUU XUMUU, U3y4aeMON Ha YrJIyOJICHHOM YpPOBHE,
peanu3yroTcsi B mporecce GopMUpPOBaHUS 3HAHUI OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, O0JACTH NMPAKTUYECKON NEATEIbHOCTH
4eJl0OBeKa M OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOH KyJbTyphl. 3ajnada y4eOHOTO
IpeIMETa COCTOUT B POPMUPOBAHUU CUCTEMbI XUMUYECKUX 3HAHUN — BAKHEHIIINX
(aKTOB, MOHATUI, 3aKOHOB M TEOPETHUECKHUX MOJIO0KEHUMN, JOCTYITHBIX 0000IICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, f3blKa HAYKH, B MNPHUOOIMIEHHMH K HAyYHBIM
METOJaM TMO3HAaHUSI TPU H3YUYCHHM BEIIECTB U XUMHYECKUX PEaKIuH,
dbopMHpPOBaHUY Y PA3BUTUHU TTO3HABATEIILHBIX YMEHUN U CIIOCOOOB ACATEIHHOCTU U
UX TIPUMEHEHHWHW B Y4YEOHO-TO3HABATEIIbHOW M y4eOHO-MCCIIEeI0BATEIhCKON
NEeATEIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[enn u3ydeHus: XUMUU OTPAXKAIOT HAMPABIEHHOCTh OOYUYCHHS HA PA3BUTHE U
caMOpa3BUTHUE JTMYHOCTH, GOPMUPOBAHUE €€ MHTEIJIEKTA U 00IIEH KyIbTYpPHI.

N3yueHre XUMUU HAIIPABIICHO HA JOCTUKEHUE CIEIYIOIINX LEIeH:

(GbopMHpOBaHWE HMHTEIUIEKTyaJlbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

dbopMHUpOBaHNE CUCTEMBI XUMUYECKUX 3HAHUN KaK KOMIIOHEHTA €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUpA, KaK OCHOBBI JIJIi TOHUMAHUS XUMUYECKOW CTOPOHBI
SBJICHUI OKPY>KAIOIIEro MUpPa, OCBOECHUE SI3bIKA HAYKH;

NpUOOIICHUE OOYydYaroIuXCcsi K CaMOCTOSITEJIbHOM TIO3HABATEIBHOU W
UCCIIEIOBATENIbCKOM  JIESITEIbHOCTH, K  HAy4YHbIM  METOJlaM  [O3HaHUf,
dbopMupoBaHEe MOTUBAILIUU U PA3BUTHE CIIOCOOHOCTEN K M3YyUEHUIO XUMUU;

dbopmupoBaHue  00me  (PYHKIMOHAILHOW W  €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM 4YHUCJE€ YMEHUW OOBSACHATb W OLICHUBATh SIBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, NOJYYECHHbIE NMPU H3YYECHHH
XUMUH, PUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeATEIbHOCTH;



pa3BuTHE Yy OOy4arolmuxcs HWHTEpeca K H3YUYCHUI0O XUMHH U cdepam
JESITEIbHOCTH, CBSI3aHHBIM C XUMHEH, MOTHUBAalMs K OCO3HAHHOMY BBIOOPY
COOTBETCTBYIOIIETO PO U HAIIPABICHHOCTH JAJIbHEHIIIET0 00yUeHHS;

OCO3HAHHME IEHHOCTH XUMHUYECKUX 3HAHUW B KU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI SKOJOTUYECKON KYJIbTYPhl, HENPUITHE JEUCTBUM, MPUHOCAIIUX BpE.
OKPYKaIOWIEN CPeJIe U 3J0POBBIO JIOIEH;

NpUOOpETEHNE OO0YYAIOIIMMHUCS ONBITA CAMONO3HAHUS, KIIOUEBBIX HAaBBIKOB
(KJTFOYEBBIX KOMITETEHIINM ), HEOOXOAUMBIX JIJIsl PA3JIMYHbBIX BUIOB JEATEIbHOCTH.

Ha yrny6nénnoe n3yuyenue yueOHOro npeamMera « XuMus» OTBoAUTCs 1o 136
yacoB B 8 1 9 kiaccax (4 yaca B HeJIeNi0), Bcero 272 yaca 3a JiBa rojia 00y4eHusl.



COAEPXKXAHUE OBYUEHUA
8 KUIACC

IlepBoHaYajibHbIE XUMUYECKHE IIOHATHS

Xumusi — BakHasi 00JIaCTh €CTECTBO3HAHUS U MPAKTUYECKON AESTENbHOCTU
yenoBeka. [Ipeaqmer xumun. Ponbs xuMuu B )ku3HU yenoBeka. Kparkue cegeHust oo
VMCTOPUM BO3HUKHOBCHHS U Pa3BUTUA XUMUU. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. PU3NYECKHE U XUMUYECKHAE CBOMCTBA BEILIECTB. ArperaTHble COCTOSHUS
BemecTB. lIoHATHE O TEOPETHYECKMX W SMIMPUYECKHX METOAAX MO3HAHUS B
€CTECTBEHHBIX Haykax. [IpencraBieHus 0 Hay4HOM ITO3HAHUU HA HMIIMPUYECKOM
ypOBHE: HaOJIOJICHUE, U3MEPEHUE, IKCIEPUMEHT, MOJEINPOBAHNUE, BBIUMCICHHE.
[IpencraBienust 0 HAyYHOM TO3HAHUU HA TEOPETUYECKOM YPOBHE: HayUHbIE (DAKTHI,
npo0iema, rurnoTe3a, TEopus, 3aKOH.

S3bik xuMuu. UCTOYHUKN XUMUYECKON MHPOpMAITIH.

[TonsiTue o MeTogax pabOTHl ¢ XMMHUUYECKUMHU BeulectBamu. OO0pyaoBaHMe
HIKOJILHOM XuMuyecko Jsabopatopuu. IlpaBuia Oe3omacHoro oOpaiieHus ¢
BEILECTBAMH U JAOOPATOPHBIM 000PYAOBAHUEM.

Yucteie BemecTtBa U cMecu. [Ipuponnbie cMecu: BO3AYyX, MPUPOJHBIN ras,
He(Th, IPUPOAHBIE BOJIbI, TOPHBIE MOPO/Ibl U MUHEpabl. [IoHATHE O TOMOTEHHBIX U
rereporeHHbIx cMecax. CrnocoObl paszieneHus cMeceid. OuncTka BEUIECTB.

BemectBa U XuMuYeCcKHE peakUUU. ATOMBI M MOJEKYJBl. XHMHUYECKHUE
anemMeHTbl. CUMBOJIBI XUMHUYECKHX JJIEMEHTOB. lIpocThle M CIIOXKHBIE BELIECTBA.
Mertainnel 1 HemeTasuibl. BemecTBa MOJEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUSL.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHUUECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BewlecTB. OnpeneseHue BAJICHTHOCTH 3JIEMEHTOB 110
dbopmynam OMHAPHBIX COETUHEHUI U cOCTaBiIeHUE POpMyI1 OMHAPHBIX COETMHEHUM
[0 BAJEHTHOCTH 3JIEMEHTOB. OTHOCUTENbHAs aToMHas Mmacca. OTHOCHUTENbHas
MOJIEKYJISIpHAs Macca. MaccoBast [0 XMMHYECKOTO AJIEMEHTAa B COCIMHEHUMU.
Haxoxnenue npocreiimieii opMyIibl BEIIECTBa 0 MACCOBBIM JIOJISM 3JIEMEHTOB.

KosmuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMocBsi3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAWHMI] BemiecTBa. Pacuersl mo dopmynam
XAMUYECKUX COE€AUMHEHUN. MoJisipHas Macca cMecu BewecTB. MombHas HoJis
XUMUYECKOTO dJIEMEHTa B COeAMHEHWH. HaxoxnaeHue mnpocrteimei GhopMyIibl
BEILIECTBA 110 MOJIBHBIM JIOJISIM JJIEMEHTOB.

@u3n4eCKne U XMMHYECKUE SBJIECHUA. XUMUYECKAsl PEaKLUs U €€ NPU3HAKHU.
VYcnoBus npoTeKaHUss XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHHUsI MacChl BEUIECTB.
AToMHO-MOnNeKysipHasg Tteopusd. KuzHb U aestenpHocTh M.B. JlomoHOcOBa.
XHUMHYECKHE ypaBHEHUS. TUITBI XUMUYECKUX PEAKUUN (COETUHEHMS, PA3I0KEHNUS,
3aMeleHus, 0OMeHa). PacueTsl o XUMHUYECKUM YPaBHEHHSIM.



OKCIEpUMEHTAIbHOE M3Y4Y€HUE BEIIECTB U SIBIICHHI. 3HAKOMCTBO C
XUMUYECKON TIOCYZI0M, C TpaBWiIaMH pabOTel B JjabopaTopuu W TpUEMaMU
oOparenus ¢ 1abopaTopHbIM 000pynoBanueM. M3ydeHne u onucanne Gu3nIecKux
CBOMCTB 00pa3l0OB HEOPraHMYECKUX BELIECTB — METANIOB W HEMETaJUIOB.
HabGmonenune gusnueckux (IiaBjieHue BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B
CTyNKe, KHUIIEHHWE U KOHJIGHCAIlusl BOJIbI) W XUMHUYECKUX (TOpEHUE CBEYH,
MMPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3AUMOJECUCTBHAE COJbI WIIM MeJa C COJSHOU
KHUCIIOTOM) siBieHUH. O3HAKOMJIEHUE C 00pa3llaMu BEIIECTB KOJUYECTBOM 1 MOJIb.
HaGmiogenue u onucaHue TMPU3HAKOB TMPOTEKAHUS XUMUYECKHUX PpEeaKIui
(pa3noxeHue caxapa, B3aUMOJICMCTBHE CEPHOWM KHUCIOTHI C XJIOpUAOM Oapus,
MOJIyYEHHUE U pasyioxkeHue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMoIeCTBUE
xenesa ¢ pactBopom conu Menu (11). Mzyuenue cnoco0oB pasnenieHus: cMmecent (¢
MTOMOIUIBIO MarHura, buabTpOBaHKE, BBIITAPVBAHUE, TUCTUIUISLIAS,
xpoMmartorpadus), MPOBEJACHHE OYUCTKU IOBapeHHON conu. HaOmogenue wu
ONMCAHUE ONBITOB, WITIOCTPUPYIOIINX 3aKOH COXPAHECHUSI MACCHI.

BaxxHeilline npeacTaBuTe M HCOPraHUYECKUX BelIeCTB

[IpencraBnenust o razax. Bo3gyx — cmech ra3zoB. CocTaB BO3ayxa. 3aKOH
ABoraapo. Monspablii  00€M Ta30B. OTHOCUTENbHAS IUIOTHOCTh Ta30B.
OmnpeneneHrne OTHOCUTEILHON MOJIEKYJISIPHON MacChl ra3000pa3HOTO BEIIECTBA 110
U3BECTHOM OTHOCHUTENBHON IIIOTHOCTU. OOBEMHBIE OTHOUIEHUS Ta30B IMpHU
XUMHUUYECKUX PEAKIIUSIX.

Kucnopon — snemeHT M mpocToe BemecTBO. HaxoxkaeHue kuciopona B
npupoze, puzndeckre u XMMUYECKHEe CBOMCTBA (PEaKIMy TOPEHUS M OKUCIICHUS).
[Iponecchl okucieHus B xuBoil mpupoae. Okcuabl. [IpuMeHeHue Kuciopona.
Cnioco0sbI ToTy4eHus KUCIopoaa B 1abopaTopuu U MpoMbIIeHHOCTH. [ToHsaTHE 0
katanuzartope. KpyroBopor kwuciopoga B npupoae. O30H — auIOTpOIHAS
Moaudukamus Kuciopoa. O30HOBBIH CIIOM, €T0 3HAYCHHE TSI YKUBBIX OPTaHI3MOB.
Paspyuienue 030HOBOTO CI10s1.

TennoBolt 3h(deKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- U DHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonbs30BaHue yriisi 1 METaHA B
KauecTBE TOIUIMBA. 3arpsi3HeHue Bo3ayxa. [lonstue o mapaukoBoM dpdekTe.

Bonopoxn — anemenT u npoctoe BeniectBo. Haxoxaenrne Bogopoaa B Ipupoze,
bu3nYecKue U XUMUYECKIE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI moyueHus. [lonstue
0 KHUCJIOTAaX U coJisiX. Micronp30BaHue BOJIOPOAA B KAUECTBE TOILIMBA.

Bona. ®dusnueckue cBoumcTBa BoAbl. Boma kak pactBoputesnb. PacTBOphI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPHMOCTH BELIECTB B BOJE.
@dakTophl, BIUSAIONIFE HA PACTBOPUMOCTH TBEPABIX MU Ta3000pa3HBIX BEIECTB.
Crioco0bl BhIpaXKeHHSI KOHIIGHTPAIIMU PACTBOPOB: MAacCOBasi JOJII PaCTBOPEHHOTO



BEILIECTBA, MOJIAPHAsl KOHIIEHTpaius. Poiib pacTBOpOB B MpUPOAE U B KHU3HU
YEIIOBEKA.

Xumuyeckue cBoiictBa Bonbl. llonsitue 00 ocHoBaHusx. Ilonsitue 006
MHIMKaTOpax. KpyroBopoT Boabl B NPUPOJE. 3arpsA3HEHUE NPUPOIHBIX BO/I.
OxpaHa 1 OYHUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHUJIOB:  coyeoOpa3yromue  (OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U
HecosieoOpasyromue. MexayHapo/iHas HOMEHKJIATypa OKCHIOB. TpuBHANIbHbBIE
Ha3BaHMsS OKCHAOB. OU3NUECKHE U XapAKTEPHBIE XMMHUUYECKUE CBOMCTBA OKCHUIOB
(B3auMOJIEHCTBUE C BOJOMW, C KUCIOTAMH U OCHOBaHUSIMHU, C IPYTUMU OKCUJIAMU).
[lony4yeHne OKCUIOB.

[loHATHE O TUAPOKCUIAX — OCHOBAHUSAX U KHUCJIOPOJACOJECPKANIUX KUCIIOTaX.
Kucnotel. Knaccudukanumsa kucior. MexayHapogHass HOMEHKIATypa U
TPUBHAJIbHBIE Ha3BaHUs KUCIOT. PU3MYECKHE U XUMHUYECKHE CBOICTBA KHUCIOT
(B3auMOCICTBHUE ¢ METAJJIaMHU, C OKCUJaMU METAJIJIOB, OCHOBAHUSIMU U COJISIMU).
Psan aktuBHoctn MmetraiuioB H.H. bekeroa. Ilonydenue xucnor. Kucmorel B
pUpo/Jie, MPUMEHEHUE BaXKHEUIIINX KUCIIOT.

OcunoBanus. Krmaccudukanuss OCHOBaHM: IIEJIOYM W HEPACTBOPUMbIC
OCHOBaHUsA. MexIyHapOoIHas HOMEHKJIaTypa OCHOBaHUM. TpuBHaIbHbIC Ha3BAHUS
ocHoBaHui. Illemoumn, ux cBOMCTBa (B3aMMOJEHCTBHUE C KHUCIOTHBIMH OKCHIAMH,
KHCJIOTaMH U COJISIMU) M CIOCOOBbI mojyueHusi. HepacTBopumble OCHOBaHUS, UX
CBOMCTBa (B3aMMOCHCTBHE C KUCIIOTAMH) U CIIOCOOBI TOJTyYeHUs. AMBOTEPHOCTb.
[Tonsitue 00 amdoOTEpHBIX TUAPOKCHAAX (HA TpPUMEPE THUAPOKCHUIOB IMHKA U
ATIOMUHUSA): XUMHYECKUE CBOMCTBA (B3aMMOJICUCTBHE C KUCIOTAMH U IIEI0OUYaMH) U
MOJTyYCHHE.

Conu  (cpegHue, KuUCIble, OCHOBHBIC, JBOHHBIE). MexayHapoaHas
HOMEHKJIATypa cojer. TpuBHanbHbIe Ha3BaHUs coer. OU3NYECKUE U XapaKTEPHbIE
XMMHUYECKUE CBOMCTBA Ha IpUMeEpPE cpeaHux cotier. [lomyuenue conen.

['eHeTnueckas CBsI3b MEXY KJIacCaMU HEOPTAaHUYECKUX COSTUHEHUM.

DKCIEepUMEHTATbHOE N3YUEHUE BEIIECTB U SBJICHUMN:

KOJINYECTBEHHOE OMPEIECICHUE COAEPKaHUS KUCII0pOJia B BO3IYXE;

MOJIy4eHHE, COOMpaHne, paclio3HABAHNUE U N3YUCHUE CBOMCTB KUCIOPO/a;

HAOJIOZICHUE B3aWMOJCHCTBUS BEHIECTB C KHUCJIOPOJOM U YCJIOBHMA
BO3HUKHOBEHUS U MPEKpaIICHUsI TOPESHHUS;

O3HAKOMJIEHUE C 00pa3laMyu OKCUJIOB U ONHMCAHUE UX CBOMCTB;

MoJIy4eHue, coOupaHue, pacrno3HaBaHWE W HM3YyUYEHHE CBOMCTB BOJOPOJIA
(ropenue);

B3aMMOJICHCTBHE BoZoposia ¢ okcuaom meau (11);



UCCIIEIOBAaHHE OCOOCHHOCTEM pPAacTBOPEHHS BEIIECTB C  PA3IUYHOU
PacTBOPUMOCTBIO;

IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHON MACCOBOM J0JIEN PACTBOPEHHOIO
BEILIECTBA;

IIPUTOTOBJICHWE PACTBOPOB C ONPEIEICHHOW MOJIIPHOM KOHUEHTPALMEH
PacTBOPEHHOIO BEILIECTBA;

B3aMMO/ICHCTBUE BOJBI C METAJNIAMU (HATPUEM U KaJIBIIEM);

OIIPEEIICHUE PACTBOPOB KUCIIOT U IIEJIOYEH € TOMOIIBI0 UHANKATOPOB;

UCCIIeJOBaHHE 00pa3Ll0B HEOPTaHUYECKUX BELIECTB PA3IMUYHbBIX KJIACCOB,;

u3ydeHue B3auMoaencTeusa okcuaa meau (l1) ¢ pactBopoM cepHOI KUCIOTHI,
KHUCJIOT ¢ METAJUIAMH, PEAKIIUN HEUTpaIU3aluu;

MOJIy4YE€HUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO MeTajuia
JIPYTUM U3 PacTBOPA COJIH;

B3aMMOJICUCTBHE THAPOKCUIA IMHKA C pAaCTBOPaMU KUCJIOT U IEJI0YEH;

peuIeHrue AKCIEPUMEHTANbHBIX 337a4 1o Teme «OCHOBHBIE KJIAacChl
HEOPraHUYECKUX COCIUHEHHIN.

Ilepuoguvecknii 3axkoH u Ilepumoamueckasi cucreMa XHMHYECKHX
jemeHTOB /[I. U. MenaesieeBa

Crpoenne aTromMoB. XuMHuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIIBHBIE
peakuu.

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKHUX djeMeHToB. [loHsitue o
rpynmnax (ceMencTBax) CXOJHBIX 3JIEMEHTOB: ILEJIOYHBIX U IIEI0YHO3EMENbHBIX
MeTajulax, TajJoreHaxX, MHEPTHHIX (OJaropoJHbIX) razax. ODJIEMEHTHI, KOTOpbIE
00pa3yroT aM(pOTEepHbIE OKCU/IBI U THJIPOKCH/IBI.

[lepnognuecknii 3akoH. OTkpbITHE [lepnoanueckoro 3akoHa. [lepuonnueckas
cucrema xumuueckux sneMeHToB /[[. W. Menneneesa. KopoTkomepuoanas u
JuIMHHOMepuoaHas Qopmbl Tabuubl  «llepuoanueckas cucreMa XUMHUYECKHX
sanemenToB /. . MenneneeBa». [lepuoasl u rpynmsl (A- u b-rpymibn).

Crpoenue aromoB. CoctaB atoMmHbIX siaep. M3oronsl. PagmoakTUBHOCTS.
DNEKTPOHBL. DJNEKTPOHHAsE OpOUTallb. DHEPreTUYECKUe YPOBHU U MOAYPOBHU
atoma: S-, p-, d-opOuTamu. DJEKTPOHHBICE KOH(MUTYpALlMU W AJICKTPOHHO-
rpaduyeckue ¢Gopmysbl atromMoB. DU3NYECKUN CMBICT MOPSAKOBOIO HOMEpA,
HOMEpa Mepuoja U Ipymnsl djaeMeHTa. CTpoeHUE 3IEKTPOHHBIX 000J0YEeK aTOMOB
nepBbix 20 xumudeckux 35meMeHToB [lepnoanueckoi cucremsl 1. 1. Menneneena:
pacupenesieHre 3JIEKTPOHOB II0 JHEPreTHUYECKMM YPOBHSM, IIOAYPOBHSIM U
opouransim. Gusznuecknii cmpicn [lepuoanueckoro 3akoHa.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XWMHUYECKHX 3JEMEHTOB,
METAJUIMYECKUX U HEMETANINYECKUX CBOMCTB IO IpynnaM 1 nepuogam. smenenue
KHCJIOTHO-OCHOBHBIX CBOMCTB COCJMHEHUN XMMHUYECKHUX 3JIEMEHTOB B IEPHOJAX U



rpynmax. XapakTepUCTHKa XWMHUYECKOIO 3JEMEHTa II0 €ro IOJOXXKEHHUIO B
Ilepnomnueckou cucreme /1. 1. Menaeneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoil CUCTEMbI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Hayku W npaktuku. [[. M. MeHueneeB — y4eHbIM U
IpaKIaHUH.

DONeKTpOOTPUIATENBHOCTh XUMUYECKHX JJIEMEHTOB. XHMHUYECKasl CBSA3b.
Buibl XuMHUYEeCKOH CBSI3U: KOBAJIEHTHAS MOJSIPHAs CBSI3b, KOBAJEHTHAS HEMOJSpHAs
CBsI3b, MOHHAs CBSI3b. MeXaHU3Mbl 00pa30BaHUSl KOBAJIEHTHOM M MOHHOMW CBSA3U.
DONeKTpOHHBIC U CTPYKTYpHBIE POpMYIIbI BenlecTB. KaTHOHBI U aHUOHBI.

Kpucrannnueckue n amopdHble BeniecTBa. THUITBI KpUCTAIITNUECKUX PEIIETOK:
MOHHAs!, aTOMHAsl, MOJIEKYJISIPHASI K UX XAPAKTEPUCTUKH.

Crenenb okucnenus. OnpeaenaeHre CTerneHe OKUCICHHUS aTOMOB B OMHAPHBIX
coeIMHEHUAX.  OKHCIUTEIBbHO-BOCCTAHOBUTENBHBIE  peakuuu.  IIpomecchbl
OKHUCJIEHUSI U BOCCTaHOBJIEHHs. Oxkuciaurenu M BoccTaHoBHUTeNnU. CocTaBleHHE
YpaBHEHUH MPOCTHIX OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUN U PACCTaHOBKA
B HUX KO3((ULHUEHTOB METOA0M 3JIEKTPOHHOIO OanaHca.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SIBJICHUM:

O3HaKOMJIEHHE C 00pa3liaMy METAJIJIOB U HEMETAIJIOB;

MOJICJINPOBAHUE CTPOEHUS MOJIEKYJI IpU IOMOIIM PHUCYHKOB, MOJENEM,
AIIEKTPOHHBIX U CTPYKTYPHBIX (hOPMYJ;

IPOBEICHHE  ONBITOB, WUIIOCTPUPYIOIIMX  HPUMEPBl  OKUCIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX Peakuil (rOpeHue, peakiuu pas3ioKeHus, COSTUHEHMS).

MesxknpeaMeTHble CBI3H

Peanuzanmss MeXIpEeAMETHBIX CBS3€M INMPU HM3yYEHWH XMMHHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYUYHBIX
MOHSTUH, TaK ¥ TIOHATHM, IPUHATHIX B OT/AEJIBbHBIX €CTECTBEHHBIX HayKaX.

OO1ue ecTeCTBEHHO-HAYYHBIE TMOHATHUS: ABJIeHUE (IPOIecC), Hay4YHbIN (aKT,
TUIIOTE3a, TEOpHs, 3aKOH, AaHajlu3, CHHTE3, KiacCUUKalus, MNepUOJUYHOCTD,
HaO0JI0ICHUE, SKCIIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIETTb.

®duzuka: sBICHUS NPUPOIbI, (U3UUYECKUE SBJICHUS, BEIIECTBO, TEJIO,
bu3nueckue BEIMYMHBI, EAWHMIBI H3MEpeHHs, 00bEM, Macca, arperatHble
COCTOSIHHE BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, MOJIEKYJIA, CTPOCHHE
ra3oB, XUAKOCTE M TBEPABIX (KPUCTAUIMYECKUX) TEJ, AIEKTPUYECKUN 3apsn,
KOJIMYECTBO TEIJIOTHI.

buomnorus: 6uocdepa, horocuHTe3, Npolecchl 0OMEHa BEIIECTB.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE TOPOAbI, MOJIE3HbIE
VICKOIIa€MBbIE, TOILJIMBO, BOJHBIE PECYPCHI.

Texnonorus: TexHocdepa, IPOU3BOACTBO, XUMHUUECKHUE TEXHOJOTHH, ChIPHE,
KOHCTPYKIIMOHHBIE MAaTEPUAJIBI.



9 KIIACC

BemecTBo M XMMHYeECKasi peaKIus

[loBTOpeHne u yriyOieHue 3HaHUN OCHOBHBIX pa3leioB Kypca 8 Kiacca.
Crpoenune atomoB. CBOMCTBa aTOMOB XUMHUYECKHUX 3JIEMEHTOB, UX KOJIMYECTBEHHBIE
Y KauyeCTBEHHBIE XapaKTEPUCTUKH (paguyc, 3JEKTPOOTPULATEIBHOCTb, 3HEPIHS
noHuzauuun). [locnenoBaTenbHOCTD 3aMOJHEHUS JIEKTPOHHBIX OpOUTAaNiel aTOMOB
Majbix mepuofoB. OCOOEHHOCTH 3alOHEHUsI JIEKTPOHHBIX OpOuTanel aTroMoB
Oonpmnx mepuoAoB. lleproguyeckas cucTeMa XMMHUYECKUX AJIIEMEHTOB B CBETE
IPEACTABICHUM O CTpoeHuM aroma. CTeneHb OKHCIECHHS W BaJEHTHOCTD.
[IpencraBiieHre 0 NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX JJIEMEHTOB
(37EKTPOOTPULIATENILHOCTD, OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHBIE CBONCTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUOB U THJIPOKCHJIOB) OT CTPOCHHUS aToMa.

Crpoenue BemiecTBa. BeiiecTBa B TBEpJOM, >KUJIKOM W Tra3000pa3HOM
COCTOSIHUM. BHIbI XMMHYECKOW CBS3U: HWOHHAs, KOBaJEHTHas (HEHoJsipHasd,
noJisipHasA); OOMEHHBIA W JIOHOPHO-AaKLENTOPHBIM MeEXaHW3M 00pa3oBaHUs
KOBAJICHTHOM CBA3U.

MexmonexkynsipHble B3auMOAECUCTBUS (BOJOpOAHAs CBs3b, CUibl Ban-nep-
Baanbca). Tunbsl KpUCTAINIMYECKUX PELIETOK — aTOMHAasi, MOHHAs, METaJNTMYECKas,
MOJIEKYJIIpHAsE — 1 OCOOEHHOCTH UX CTPOEHHUS. 3aBUCUMOCTh CBOMCTB BEILIECTBA OT
THUNA KPUCTAJUIMYECKON PEIIETKU U BUAa XUMUUYECKOU CBS3U.

OCHOBHBIE ~ 3aKOHOMEPHOCTH  IIPOTEKaHUS  XUMHYECKHMX  pEaKIUil.
Knaccudukanus XMMHYECKUX peakUUid MO pa3INMYHbIM MpU3HaKaM (IO YUCIY U
COCTaBy YyYacTBYIOIIMX B pPEakUUHU BEIIECTB, MO TeIIoBoMy 3((deKTy, 1o
WU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTajau3aTropa, [0 arperaTHOMY COCTOSIHUIO PEarupyroIIUX BEIECTB).

DneMEHThl XUMUYECKON TEPMOIMHAMUKN. DHEPTeTUKA XUMUYECKUX PEAKIIHIA.
TernmoBoit >PHEeKT XUMHUYECKON peakluH. DK30- U DHAOTEPMUUECKUE PEaKIIUH,
TEPMOXUMHYECKUE ypaBHEHMS. 3akOH l'ecca m ero cneactBusd. Beruucienus mno
TEPMOXUMHUYECKUM YPABHECHHSIM.

[loHATHE O CKOPOCTM XHMHYECKOW pEeaKIWU. 3aKOH JEHCTBYIOIIUX Macc.
@DaxTopbl, BIAUSIOIIME HA CKOPOCTh XMMHUYECKOW pPEaKIMH. DHEPrusl aKTHBALWU.
[Tonsitue o katanuze. epmenTtbl. THrHOUTOPEI.

[TonsiTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusix. [Tonstue o
XAMUYECKOM paBHOBecuu, npunHuun Jle Illarense. VYcnoBusa cMemieHus
XUMHYECKOTO paBHOBeCHSA. PaKTOPBI, BIMSAIOIIME HA COCTOSHHE XHMHUYECKOTO
paBHOBecus. IIporHosupoBaHne  BO3MOXKHOCTHM  NIPOTEKAaHHUS  XHUMHYECKHUX
NpEeBpAIllCHU B PA3JIMYHbIX YCIOBHUSX HA OCHOBE MPEJICTABICHUN 00 M3yUYEHHBIX
AIEMEHTAaX XUMUYECKOW KHHETUKU U TEPMOANHAMHUKHU.



OKUCANTETLHO-BOCCTAHOBUTEIIbHBIC peakiuu. OKUCIUTETBHO-
BOCCTAHOBUTEJBbHBIE CBOMCTBA XMMUYECKUX JIEMEHTOB, 3aBUCUMOCTb OT CTEIICHH
OKHCJICHUA. BaXHble OKHCIMTENM W BOCCTaHOBUTENW. llepmaHraHar xanus
(xapaktepuctuka). CocTaBieHHEe yYpaBHEHHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCTOIB30BAaHUEM METO/a AJIEKTPOHHOTO OajaHca.

DNEeKTpOoIUuTHYECKasl Juccouuanusl. XUMHYECKUE pEeaKIMd B pPacTBOpax.
Teopus anexTponuTuieckoi nucconuanuu. PactBopenne Kkak Gu3NKO-XUMHUECKUN
nporecc. IloHaTne o ruapaTax W KPUCTALIOTHAPATAX. OIJIEKTPOJUTHl U
HEAJEKTPOIuThl. KaTrhoHbl, aHWMOHBL. MeXaHU3M AUCCOLMALNAM BELIECTB C
Pa3IMYHBIM BUJIOM XUMHUECKOM CBsI3U. CUIIbHBIC U ClIa0bIe AIEKTPOIUThL. CTENEeHb
JIACCOIMAlNKM, KOHCTaHTa jJuccounanvu. VoOHHOe€ mnOpou3BEAECHHUE  BOJBI.
Bopoponueiii  mokaszarens. HMHAMKATOpPBI. DJIEKTPOJIUTHYECKAS AUCCOLMAA
KHUCJIOT, OCHOBAHUM U COJICH.

Peakiiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa.
MonekynspHsie, OJIHBIE U COKPAIICHHbIE HOHHBIE YpaBHEHN peakunii. CBoWCTBa
KHUCJIOT, OCHOBaHUW M COJieH B CBETE NPEACTaBICHUU 00 AIEKTPOIUTHYECKON
nuccoruanyu. KauecTBeHHbIE pEaKIIMU HA VOHBI.

I'mppoim3 conei. loHHBIE ypaBHEHUS THAPOIM3a COJIEH. XapakTep Cpenbl B
BOJIHBIX PacTBOpPax COJIEH.

DKCHNEPUMEHTAJIbHOE M3YYEHHE BEIIECTB M SBJICHUI: O3HAKOMIICHUE C
MOJICTIAMU KPUCTAINIMYECKUX PEIIETOK HEOPTaHMYECKUX BEIIECTB — METAJLUIOB U
HeMeTasuioB (TpaduTa U anmmasa), CI0KHBIX BEIIECTB (XJIOpHIa HATPHS);

MCCIIEJOBAaHHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKOW pEeaKIUU OT BO3IEUCTBUS
pa3nuYHBIX (AKTOPOB;

OTIBITHI, WJUTFOCTPUPYIOIIUE 00PAaTUMOCTh XUMUYECKUX PEAKIIUIA;

HCCIIEIOBAHUE JJIEKTPOINPOBOJIHOCTH PACTBOPOB, Ipolecca AUCCOLMALNN
KHCJIOT, IIIeJI0YEeH U COJICH;

MPOBEJECHNUE ONBITOB, WUIIOCTPUPYIOIINX MPU3HAKH MPOTEKAHUS PEaKIIMii
HOHHOTO 0OMeHa (00pa3oBaHME OCajiKa, BbIJICICHHUE Ta3a, 00pa30BaHUE BOJIbI);

MIPUMEHEHUE MHIUKATOPOB (J1akMyca, MEeTHWIopaHka u peHondranenna) ais
OTPEAEIICHUS XapaKTepa CpeAbl B pACTBOPAX KUCIIOT, OCHOBAaHUN U COJIEH;

MPOBEJECHUE  ONBITOB, WUIIOCTPUPYIOUIUX  IPUMEPHl  OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX peakuid (TOpEHHE, PEaKIIUU PA3JIOKEHUS, COCTUHECHMUS );

pacno3HaBAaHUE HEOPraHUYECKUX BEHIECTB C TOMOIIBI0 Kad€CTBEHHBIX
peakuuii Ha UOHBI;

pelieHrne AKCOEPUMEHTANbHbIX 3a7ady 1o TeMaMm: «OKHUCIUTEIbHO-
BOCCTAHOBUTENbHbIE peakuun», «[maponus conei», «DIeKTpoauTUYECKas
JACCOLUALIAS.

HemeTaJsibl 1 X cOeIMHEHUS



OO6mrast xapaktepuctuka HeMmeTauioB. OCOOEHHOCTH CTPOCHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB, MPOCTBIX BEUIECTB, aymioTponus. OKUCIUTENBHO-
BOCCTAHOBUTEJbHBIE CBOWCTBA HeMeTaUIOB. CpaBHHUTENbHAs XapaKTEpUCTHKA
COEIMHEHUI HEMETAILIOB.

OOmast xapakTepucTtuka rajoreHoB. OCOOEHHOCTHM CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HA MPUMeEpE XJIopa (B3auMOEICTBUE
C MeTaJylaMd, HEeMeTaUlaMH, BOJOH, Ienodamu). XiopoBoaopod. CoisHas
KHCJIOTa, XMMHUUYECKHE CBOWMCTBA, IMOJY4YEHHE, MpUMEHEHHE. JlelicTBUE Xjopa u
XJIOPOBOZOPOJA HAa OpraHU3M 4eJIoBeKa. BakHeWIre XJIOpHIbl U UX HaXOKJICHUE B
npupoze. [louaTre o KUCIopoACOAEPKAIMX KUCIOTAX XJIOPa U UX COJISX.

VVIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE CTEINEHU
okuciieHusi. CTpoeHue U (pU3NYecKue CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJa U
cepbl. AJUIOTpPOIIHBIE MOAU(UKAIIMM KUCIOPOAa U cepbl. XMMHUUYECKHUE CBOICTBa
cepbl (B3aMMOJECHCTBUE C HEMETAIaMH, METaJJIaMH, KOHIIEHTPUPOBAHHBIMU
a30THOM u cepHOW Kkuciotamu). CepoBoaopoAd, CTpoeHHE, (UUUYECKUE U
XUMHUYECKUE CBOMCTBA (KUCJIOTHBIE M BOCCTAHOBUTEJbHBIE CBOMCTBA). OKCHIBI
Cepbl KAaK IPEICTaBUTENIM KUCIOTHBIX OKCHIOB. CepHUCTass KHCIOTa U €€ COJIH.
Cepnas kucnota, GU3N4ecKue 1 XUMUIECKHEe CBOMCTBA (00IIIHe KaK MpeCTaBUTENs
KJ1acca KUCIOT U cnenuduyeckue). Coau CepHOM KUCIOThl. XUMUUYECKUE PEAKIUH,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[TpencraBiaeHuss 0 XUMUYECKOM MPOU3BOACTBE U CBA3aHHBIX C HUM NPOQecCHsx.
[Ipumenenue cepHoOl KUCIOTHI U cyib(aToB. KauecTBeHHbIE peakiuu Ha CYIbHUT-
, cynbdua- u cynbdar-anuonsl. HaxoxaeHue cepbl U €€ COEIMHEHUN B MPUPO/IE.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpellbl COEAMHEHUSIMU Cepbl (KHCIOTHBIE
JIOK]IM, 3arpsI3HEHUE BO3/1yXa), CIOCOOBI €ro MpeI0TBPAICHHUS.

OO6mast xapakrtepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIIEHUS.

A30T, pacnpocTpaHeHuEe B Mpupoje, (puzndyeckue U XMMUYECKHE CBOMCTBA
(B3aMMOJEHCTBHE C METalUIaMH, BOJAOPOAOM, KuciopoaoM). KpyroBopor azora B
npupoge. AMMHAK, €ro (U3MYECKHE M XUMHUYECKHME CBOMCTBA (OKUCIIEHUE,
OCHOBHBIE CBOMCTBA BOJIHOTO PacTBOpa), MPUMEHEHHE U MOTYYeHHE B JaOOpaTOpUu
¥ MNpPOMBINUIEHHOCTH. VOH aMMOHUS, JOHOPHO-aKUENTOPHBIA MEXaHWU3M €ro
oOpa3zoBanus. Conu aMMOHMS, HMX (PU3NYECKHME U XUMHUYECKHME CBOICTBa
(pa3noxkeHue M B3aUMOJEHCTBHUE CO Ieo4amu), npuMeHeHue. KauecTBeHHas
peakiusi Ha uoHbl ammoHus. Okeunbl azota (I, 11, I, 1V, V). Azotucras kucnora.
A3OTHas KHCIIOTa, €€ MOody4YeHHe, PU3NIECKUEe U XUMUYECKHE CBOICTBa (00IIHe KakK
NPECTaBUTENS KiIacca KHUCIOT M crneuuduyueckue), mpuMeHeHue. XUMHUYECKHe
peaKkuuu, Jexanme B OCHOBE MOJYYEHUsI a30THOM KHUCIJIOTHI B MPOMBIILICHHOCTH.



Hutpatet u HuTpuThl. KauecTBeHHBIE pEakIMd HA HUTPAT- U HUTPUT-AHUOHBI.
XUMUYECKOE 3arps3HEHNE OKPYXKAIOUIEH Cpebl COEAMHEHUAMHU a30Ta (KUCIOTHBIC
TIOKIIH, 3arpsi3HEHUE BO3/1yXa, TOUBHI M BOJJOEMOB).

docdop, amtorponHbie Moaudukanuu Gocdopa (6embiif 1 KpacHbIi docdop),
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA (B3aMMOIEHCTBHE C METaNIaMH, KUCIIOPOJIOM,
raJIorTeHaM, KOHIICHTPUPOBAHHBIMU A30THOW W cepHOM kucinoTamu). OKCHIbI
docdopa (I, V), dbochopras kucnora, ¢usnuecKue W XUMUYCCKHE CBOMCTBA,
nonyuenue. KauectBeHHass peakuust Ha ¢ocdar-uonsl. [IpencraBieHust o
ranorenuaax docdopa (11, V).

[ToHsiTHE O MUHEPAIIBHBIX yI00peHUIX. A30THBIE, (hOChHOPHBIE, KOMIUIEKCHBIE
ynoopeHusi. XMMHUYECKOE 3arps3HEHHE OKPYKAIOIIEeH Cpeibl COCAMHEHUSIMH a30Ta
u docdopa.

O6mast xapaktepuctuka snemMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIC CTEIIEHNU OKUCIICHUSI.

VYrnepon, amnorponueie Mogudukanuu (rpadurt, anmas, dyiiepeH, rpades,
HAaHOTPYOKHM), (U3MYECKUE U XUMUYECKHE CBONCTBAa IMPOCTBHIX BEIIECTB
(B3auMoIeliCTBHE C METa/llaMi, HEMETaJlIaMU, KOHIIEHTPUPOBAaHHBIMU a30THON H
cepHoit kucinoramu). [lorsitue 06 ancopOuuu. KpyroBopoT yriepoaa B mpupo/e.
Oxcunpl yriaeposa, ux Gu3nNUecKrue U XUMUUECKHE CBOMCTBA, JICMCTBUE HA KUBBIC
OpPTraHU3MBI, MOTYYCHHE U MPUMEHEHHE. DKOJIOTUYECKUEe MPOoOIeMbl aTMOC(EpHI,
cBs3aHHbIe ¢ okcuaoM yriaepoza (1V). YronbHas kuciora u ee conu, ux Gpu3ndeckue
U XHUMHUYECKHE CBOMCTBA, TONydeHHMe U  mnpuMeHeHue. KapOoHarsl,
ruaApoKapOoHaThl, uX cBoWcTBa. KadecTBeHHass peakids Ha KapOOHAT-MOHBI.
Hcnonbp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yIaepojia: yriieBoaopoAsl (METaH, dTaH, TUJICH, alleTHJICH), dTAHOJI, TJIMIICPUH,
yKcycHasi kucioTa. [IpupoaHbie UCTOYHUKHA YTIAEBOAOPOIOB (Yroiib, MPUPOIHBIN
ra3, He)Th), NPOAYKTHI X NEPEPabOTKU, UX POJb B OBITY U MPOMBIIICHHOCTH.
[TonsiTne 0 OMONOTHYECKH Ba)KHBIX OPTaHMYECKHUX BEIIECTBaX — JKHpax, Oeikax,
yIaeBOJaX — M WX pOJM B JKU3HU dYeloBeKa. EAMHCTBO OpraHWYEcKHX u
HEOPTaHWYECKUX COCIMHCHUU.

Kpemunii, ero ¢usmyeckne u XMMHYECKHUE CBOWCTBA (B3aMMOJIEHCTBUE C
MeTaJlJIaMH, KHCIIOPOJOM, YTJIEPOJOM, TaIOTeHAaMH), MOTyYeHHEe W TMPUMEHEHHE.
Ponw xpemuus B npupoje u texuuke. Oxkena kpemuus (1V), kpemHueBasi Kucjora,
CUJIMKATHI: (PU3UYECKUE U XUMUYECKHE CBOMCTBA, MOTyYEHUE U MPUMEHEHHE B OBITY
¥ TIPOMBINIICHHOCTH. BaskHeWmme cTpouTenbHbie MaTepuaibl: KepaMHuKa, CTEKIIO,
IeMeHT, OeToH, kene300eToH. [Ipobrmembr 6e30macHOrO0  WCHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.



Bop. OcobGennoctu ctpoenus aroma. OO0uiue npeacTapieHus 0 GU3NIECKUX U
XMMHUYECKUX CBOMCTBaxX. bopHas kucmora.

OKCIEpUMEHTAIBHOE U3YUECHHUE BEIIECTB U SIBJICHUI:

O3HAKOMJIEHHUE C 00pa3laMu MPUPOTHBIX XJIOPHUIOB (TAIOTEHUIOB);

MPOBEJICHUE OMNBITOB, OTPAKAIOIMIMUX (U3UUYECKUE U XMMHUYECKHE CBOMCTBA
rajJOreHoOB U UX COCIUHCHUIM;

M3y4YE€HUE CBOMCTB COJISTHOM KUCIIOTHI;

MIPOBE/ICHUE KAaUeCTBEHHBIX PEaKIUi Ha XJIOPUI-, OPOMUJ- U UOAUA-UOHBI U
HaO0JI0/ICHHUE PU3HAKOB UX MPOTEKAHUS;

O3HAKOMJIEHUE C 00pa3liaMu CEpbI U €€ MPUPOIHBIX COETUHEHMUI;

HaOJIOJIeHHe  Tporiecca  OOyIJIMBaHUS — caxapa  IOJ  JICHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KUCIIOTBHI;

U3y4€HUE XUMUUYECKUX CBOMCTB Pa30aBIEHHON CEpHON KUCIIOTHI,

IPOBEJCHNE KaYECTBEHHBIX PEeaKIMi Ha CYIbGUA-, CYIbPUT- U CYIb(PaT-HOHBI
Y HAOJIIO/ICHHE TTPU3HAKOB UX MPOTEKAHUS;

O3HAaKOMJIEHWE C (DU3MYECKMMU CBOMCTBaMH a3oTa, (ochopa u ux
COEJIMHEHU, 00pa3liaMu a30THBIX U POCPOPHBIX yIOOPEHHI;

nojiyueHue, coOupaHHe, pacrno3HaBaHUE W H3Y4YEHHE CBOICTB aMMUaka,
W3YYEHUE CBOMCTB COJIC aMMOHMS;

MPOBEICHHE KAaYECTBEHHBIX PEaKUUid HAa MOH aMMOHUSA, HUTPUT-, HUTPAT- U
dbocdaT-MoHbI U U3YUECHHUE MPU3HAKOB UX MPOTEKAHMUS;

M3y4YE€HUE B3aUMOJICVCTBHUS KOHUEHTPUPOBAHHONW a30THOM KUCJIOTHI C MEBIO,
CBOMCTB (hoC(HOPHON KUCIIOTHI U €€ COJICH;

O3HAKOMJIEHUE C MOJENISIMU KPHUCTAJUIMYECKUX PELIETOK anmMasa, rpadura u
dymiepena, ¢ mporeccoM afcopOLUUM PACTBOPEHHBIX BEHIECTB aKTUBUPOBAHHBIM
YTJIEM U YCTPOMCTBOM NPOTHUBOTa3a;

noJilyuyeHue, coOupaHue, pacro3HaBaHUE M M3YyYEHHE CBOWCTB YTIJIEKUCIIOrO
rasa;

MPOBEICHHE KAauyeCTBEHHBIX pEaKIUid Ha KapOOHAT- W CUJIUKAT-UOHBI U
U3y4YeHUE MPU3HAKOB UX MPOTEKAHMUS;

U3y4YeHHUE B3aUMHBIX NIPEBPAILICHUN KapOOHATOB U TUAPOKApOOHATOB;

O3HaKOMJIEHHE C oOpa3liaMyd MPUPOAHBIX KapOOHATOB M CHJIMKATOB, C
MPOAYKIMEN CHIIMKATHON TPOMBIIIJIEHHOCTH;

pelIeHne SKCIePUMEHTANBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIbl U UX
COETUHEHUSD).

MeTtasiibl M MX COCAUHEHUSA

Oo1ue cBoiicTBa MeTamuioB. O0IIast XapaKTePUCTUKA XUMHUUECKHUX SJIEMEHTOB
— METAJVIOB HAa OCHOBAaHUU UX I0J0KeHuA B [lepuonnueckoi cucteMe XMMHUYECKUX
sanemenToB [[. M. MenneneeBa u crpoeHus aroMoB. Meramibl A- u b-rpynm.



CtpoeHue NMpoCThIX BEMIECTB — METAILIOB. MeTalmndeckas CBsI3b U MeTalInuecKas
KpUCTaJUTMUECKas pereTka (MPUMUTHBHAS KyOudecKas, 00 bEMHO-TICHTPUPOBAHHAS
KyOuueckas, rpaHELEHTPUPOBAHHAS KyOuueckas, reKcaroHajibHast
IJIOTHOYTAKOBaHHAs). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB METAJIOB OT CTPOCHMS
KPUCTAJUIOB.  DJIEKTPOXUMHUYECKUNM PNl  HampsbkeHud  metamwioB.  OOmue
XUMUYECKHE CBOMCTBa MeTauioB. OOmmue CcrmocoObl IMOJTYYEHUS METalIoB,
METAJLTyprus. DJIEKTPOJIU3 PACIUIABOB U PACTBOPOB COJIEH KaK OJUH U3 CIIOCOOOB
noyiyueHusi MetasuioB. [loHATHE 0 KOPPO3UHM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUThHI
ux oT Kopposuu. CiuiaBbl (CTajgb, YyryH, AOpAIIOMUHUN, OpoHsa). [Ipumenenue
METaJUIOB U CIUJIaBOB B OBITY M MPOMBIIIJIEHHOCTH.

Memannwvt A-2pynn

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
duznyeckre U XMMHUECKUE CBOMCTBA (HA MpUMepe HATpUsl U Kajus), MOJTydYeHHE.
OKcubl ¥ TUAPOKCUIBI HATPUA U Kaius. [[puMeHeHrne menoyHbIX METaIoB U UX
coeMHEHN. brosornueckast poiap HaTpUs U KaJusl.

[[lenoyno3emenbpHble METaUIbl MarHuii MW KalblMH: IIOJIOXKECHHE B
[Tepnoanueckou cucteMe XxumMudeckux 3yeMeHToB . . MenaeneeBa, cTpoeHne ux
aTOMOB, HaxXOXJeHue B npupoae. Ousznueckrue 1 XUMUYECKUE CBOMCTBA MarHus 1
KaJibIusl. BaxkHeire coeIuHeHus Kaablids U MarHus (OKCUJl, TUIPOKCHI, COJIH),
CBOMCTBa, MpuMeHeHHe. JKecTKOCTh BOJIbI U CIIOCOORI €€ ycTpaHeHnus. KpyroBopot
KaJIbLHUs B IPUPOLE.

AJOMUHHIA: TI0JI0keHUE B [lepuoandeckoi cucreMe XMMUYECKHX SJIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaxOXIeHHE B mpupone. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEPHBIE CBOMCTBA OKCHAA U THIPOKCHU]IA
amtomunus. [I[puMeHeHne aatOMUHNS U €T0 CILIaBOB.

Memannwot b-2pynn

OOmiast xapakTepUCTHKa MeETauIoB b-rpynm  (MOOOYHBIX  MOATPYIM):
nonoxkenue B llepuommnueckon cucreme Xxumuuyeckux dimemeHtos . U
MeHneneeBa, 0COOEHHOCTH CTPOCHUSI aTOMOB. SIBJICHUE «IIpOBajiay AJIEKTPOHA Ha
puMepe CTPOSHUsI aTOMOB XpoMa, MeJii, cepebpa. BaneHTHbIE COCTOSIHUSI aTOMOB
d-3/IeMEHTOB, CTEMEHH OKHCIACHHS aTOMOB B COCJAMHEHHSIX. 3aBHCHMOCTH
KUCJIOTHO-OCHOBHBIX CBOMCTB OKCHJOB W THUIAPOKCHUIAOB METAJUIOB OT 3HAYECHUS
CTEMICHU OKUCIICHHS DJIEMEHTa B COCIMHEHHM (Ha TpUMEpPEe COCIUHEHUN Xpoma).
[IepBOHauUaIbHBIE TPEACTABICHHS O KOMIUIEKCHBIX COEAUHEHUSX.

Mens u cepebpo: CTpOoeHHE aTOMOB, CTENEeHU OKucieHus. OOmme KpaTkue
MPEACTABICHUS] O (PU3NYECKUX M XHUMHYECKUX CBOMCTBAX MPOCTBHIX BEIIECTB
(B3aMMOJAEICTBHE C KUCIOTAMH-OKUCIUTENSAMU), 00 UX OKCHAAX, THAPOKCUAAX U



colisix, ux mpumeHeHuu. [IpeacTaBiaeHns 060 aMMHUAYHBIX KOMIUIEKCAx cepedpa u
Meau. KauecTBeHHBIE peakIiuy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: CTpoeHuE aTOMa, CTENIEHb OKUCIECHUSA. XapaKTePUCTUKA (PU3NIECKUX U
XUMHUYECKUX CBOMCTB, MPUMEHEHHE, aM(POTEpHbIE CBOMCTBA OKCUAA U TUAPOKCHUIA.
KauecTBeHHBIE pEaKIIMU HA KATUOHBI IMHKA.

Kenezo: cTtpoeHue atoma, cTeneHH OkucieHus. HaxoxaeHue B mpupoje.
dusnyecKkue U XUMUYECKHUE CBOMCTBA JKeJie3a, MpuMeHeHue. buonornyeckas poib
xene3a. Oxcuapl, TUapokcuasl U conu xkenesa (l1) u xenesa (lll), ux cocras,
CBOICTBa U nostydeHue. KauecTBeHHbIE peakIuu Ha KAaTUOHBI Xkee3a (2+) u xene3a
(3+). Uyryn um cranb — crulaBel >kene3a. [Ipom3BoJicTBO uyryHa W CTaju.
DKoJIOrnYecKre MpoOIeMbl, CBA3aHHbBIE C METAJLUTYPTrUYECKUMU ITPOU3BOJICTBAMU.

DKCIEPUMEHTATBHOE U3YUEHUE BEIIECTB U SABJICHUM:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMU;

MOJETUPOBAHNE METALINYECKON KPUCTATUIMYECKON PELIETKY;

M3y4E€HUE B3aUMOJICHCTBUS METAJIIOB C BOJIOW, C PACTBOPAMHM COJIEH U KUCJIOT,
HCCIIEIOBAaHUE TMPOIECCOB AJIEKTPOIN3a pacTBOopoB xyopuaa meau (l1) m monuna
KaJIHsl, KOPPO3UHU METAJIIOB;

U3ydeHue OCOOCHHOCTEH B3aWMOJICHCTBUS OKCHIOB KalbLIUS W HATPUSA C
BOJIOM, UX TUJPOKCUIOB — C OKcuioM yriepoaa (1\V) u kucinoramu;

M3Yy4Y€HHE CBOMCTB KapOOHATOB U THIPOKAPOOHATOB KAJIBIIMS, )KECTKOM BO/IbI;

M3YYEHHE MPOILIECCOB IMOJIYYEHHS] TUAPOKCUIOB Kele3a, UX XUMUYECKHX
CBOJCTB;

M3y4YeHHUE IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIMi Ha MOHBI (MarHusl,
KaJIbIIUS, JIFOMUHUS, [IMHKA, kene3a (2+) u xene3a (3+), meau (2+);

HaOJII0/ICHUE U OIMMCAaHWE OKpAlIMBAHUS IJIAMEHU MOHAMM HATpUS, Kalusi U
ENISIVER

uccienoBanne aM(pOTEepHBIX CBOWCTB THUAPOKCHAA ATIOMUHHUS, THAPOKCHIA
xpoMma (I11) u rugpokcuaa nuHKa;

pelleHne KCIEPUMEHTATBHBIX 3a/1ad Mo TeMe «BaxkHeliue MeTamibl U Ux
COEJIMHEHUSD.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOW XWU3HM 4YEJIOBEKa. BaxkHeuine
BEIIIECTBA U MaTepuajbl, 00JaCTH MX MpUMEHEHHUs. be3omacHoe HCMoJb30BaHUE
BEILIECTB MU XMMUYECKHX peakuuii B ObITy. llepBas momoinb mpu XUMHUYECKUX
0KOTrax Y OTPABJICHUSIX.

HoBsie Matepransl 1 TeXHOJNIOTHH. [[pUHINIBI «3€TTE€HOU XUMUWD.



OCHOBBI JKOJIOTHYECKOM TPAMOTHOCTH. XHMHUS U 3J0pOBbE. 3HAUCHUE
M3Y9JaeMbIX XUMHYECKUX DJIEMEHTOB M MX COCAMHCHHH NI (YyHKIIMOHUPOBAHHS
opraHu3mMa 4yesnoBeka. [loHsTre o 3m10poBOM 00pase KU3HHU.

XUMHUECKOE 3arpsi3HEHUE OKpYyKaroleh cpeibl. IKOJOTUYECKUE MPOOIIeMBbl,
CBSI3aHHBIC C COCIMHEHUSIMU YTJIEPO/Ia, a30Ta, CEPBI, TIKENbIX MeTaLIoB. [loHsTHE
o [IJIK. Ponp XuMuu B pelIeHUH 3KOJOTHIECKUX MTPOOIIEM.

OKCIEPUMEHTAIBHOE HW3YYEHHE BEHIECTB M SIBICHHUI: O3HAKOMJIEHHE C
oOpasllaMu MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIMMEPHBIE MaTepHalbl),
ONpENEJICHNE KHUCIOTHOCTA MPHUPOAHBIX BOJA, MOJCIHPOBAHHE IIpOIECCa
o0Opa30BaHUs KUCIIOTHOTO JOX/Is, H3yUYeHHUE €T0 BO3ACHCTBUS HA MaTEPHUAIIBI.

IloBTOpeHne W 00001IeHHMe 3HAHUI OCHOBHBIX pa3aejioB KypcoB 8-9
KJIACCOB

[leproanuecknii 3akoH U [lepuoandeckas cucTeMa XUMUYECKUX JIIEMEHTOB B
CBETE IMPEACTABICHUIN O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB
XUMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUH B MEPUOJIaX U TPYyIIIaXx.

CtpoeHue BellecTBa B TBEPJIOM, KUJIKOM U Ta3000pa3HOM COCTOSHUM. Buabl
XAMHUYECKON CBSI3U. 3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUMNA KPUCTAJUINYECKOU
pPELIETKH U BUJA XUMUYECKOU CBSI3H.

Knaccudukainumsa XUMHUECKMX PpPEAKIUH 1O Ppa3IMYHBIM  IPU3HAKaM.
[IporHo3upoBaHre BO3MOXKHOCTU NPOTEKAHUSI XUMHUYECKUX TMpPEBpallleHUd B
pPa3JIMUHBIX YCJIOBUSIX Ha OCHOBE IMPEJCTABICHUN XUMUUYECKOM KUHETUKU U
TEPMOJUHAMUKH.

XUMHUYECKHE peakUuu B pactBopax. ['maponms cosent. Peakuuum okucieHwus -
BOCCTAHOBJICHUS. DJIEKTPOJIN3.

CBoiicTBa KHCJIOT, OCHOBaHUM M COJ€H B CBETE€ MNpPEACTaBICHUNA 00
AICKTPOJIMTUYECKOM  JUCCOIMAIMU U OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusX.

Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBS3€M MpU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 HCIOJb30BaHUE KaK OOIMUX €eCTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK U TIOHSATUM, IPUHSTHIX B OTACIBHBIX €CTECTBEHHBIX HayKaX.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SBJIICHHUE (TPOIIECC), HAYYHBIN (HaKT,
TUIO0Te3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KJiIacCU(UKAIUS, MEPUOIUIHOCTD,
HaOJII0/ICHUE, AKCIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIENIb, TEXHOJIOTHS,
MaTepUaJIbl.

®duzrka: BEMIECTBO, TENO, (U3MUECKHE BEIUYWHBI, CIUHUIIBI U3MEPCHHS,
Macca, 00bEM, KOJTMYECTBO TEIUIOTHI, ATOMbI U MOJIEKYJIbl, arpETaTHbIE COCTOSTHUE
BEILIECTBA, CTPOCHHE TIa30B, JKUJKOCTEH M TBEPABIX (KPUCTAUIMUYECKUX) Tell,
KpUCTAJUTNYECKAs pELIETKa, AJEKTPOH, AIPO aTOMa, IPOTOH, HEUTPOH, NOH, HYKJIH/I,



W30TOIbI, KBaHTBI, PAJIMOAKTUBHOCTH, alb(da-, OeTa- W raMMma-u3JIydcHHE,
DIIEKTPUICCKHUI 3apsij], IPOBOJIHHUKH, TIOJIYIPOBOTHUKH, TUICKTPUKH, COTHCUHBIN
CIIEKTp, pa3jioKeHue 0eIoro CBeTa B CIEeKT.

Buosnorus: sxocuctema, 6rocdepa, GoTOCHHTE3, IPOIIECCHI 0OMEHA BEIIIECTB,
MUHEpAIbHbIC yIOOPCHHS, MHUKPOIJIEMEHTBI, MaKpPO3JICMEHThI, IHTATEIbHBIC
BEIIIECTBA.

['eorpadus: atmochepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TTOJIE3HBIE
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI, TUTAHETa 3eMJIsl.

TexHONOTHsI:  CTPOWUTENBHBIC  TEXHOJOTMH,  CEIbCKOXO3SHCTBEHHBIC
TEXHOJIOTHH, TEXHOJIOTHH SJICKTPOHHON MTPOMBINIJICHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJILTATBI OCBOEHMS TIPOTPAMMEBI TT0 XUMUA
HA YPOBHE OCHOBHOT'O OBIIEI'O OBPA30BAHUS (YTJIYBJIEHHBINA
VPOBEHD)

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTUTAIOTCS B XOJ€ OOy4YeHHUsS XUMHUU B €IWHCTBE Y4yeOHOH u
BOCITUTATEIHLHOU ACATEIHPHOCTA 00pPa30BaTEILHON OpraHU3aINK B COOTBETCTBHH C
TPAIUIMOHHBIMUA POCCUHUCKUMU COLIMOKYJIBTYPHBIMU U JTYXOBHO-HPABCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMA B OOIIECTBE NpPaBWIAMH M HOpPMaMu MOBEACHUS U
CIIOCOOCTBYIOT TIpolleccaM CaMOIMO3HAHUsS, CaMOPA3BUTUA U COLMAIU3AIMU
oOyyarommxcs.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpPHEHTAlMA U
pacIlMpeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) nIaTpHMOTHYECKOr0 BOCIIMTAHUS:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIIEHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY,
HAayYHOMY U UCTOPUYECKOMY HACIEIMI0, MTOHUMaHWE 3HAYCHUsI XUMUUYECKOW HaAyKu
Y TEXHOJIOTHH B KU3HU COBPEMEHHOTO 00IEeCTBa, B Pa3BUTUU SKOHOMUKH Poccun
Y CBOETO PETHUOHA;

2) rpaskaaHCKOro0 BOCIIUTAHUS:

MPEACTAaBICHUE O COIMAJIbHBIX HOpPMax U MpaBUIaX MEXKIMYHOCTHBIX
OTHOIIIEHUN B KOJUIGKTUBE, TNPOSIBJICHUEC KOMMYHUKATUBHOM KyJIbTYyphl B
pa3zHo00pa3HON COBMECTHOM JIeITeIbHOCTH;

CTpEeMJICHHE K B3aMMOIIOHMMAHHUIO M B3aUMOTIOMOIIM B IpoIiecce y4eOHOH U
BHEYUEOHOM JesATEeTbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKHW CBOMX TOBApHUIIEH C
MO3UIIMU HPABCTBEHHBIX M IMPABOBBIX HOPM C YYETOM OCO3HAHUS TOCJIEICTBUMN
MOCTYTKOB;

3) popMupoBaHUS HEHHOCTH HAYYHOTO MO3HAHUSA:

MUPOBO33PEHUYECKHUE TMPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEaKilvH,
COOTBETCTBYIOIIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U HEOOXOJIUMBIC IS
MOHMMAHUS CYIIIHOCTH HAYYHOW KapTHHBI MUPA;

OCO3HAHUE ICHHOCTH HAYYHOTO MO3HAHMUS 111 PA3BUTHUSI KaXKJIOTO YEIOBEKA U
MIPOU3BOJAMTEIILHBIX CHJI OOIIECTBAa B IIE€JIOM, POJM W MECTa HAyKHu «XUMUS» B
CUCTEME HAy4HBIX MPEACTABICHUNA O 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJIOTUYECKOMN CPENOi;

MO3HABaTElIbHAsI MOTHBAlUA W WHTEpPEC K OOY4YEHHI0, TOTOBHOCTh W
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO, K HCCIIECIOBATEIHCKON



JESTENIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAIlpaBJICHHUS U YPOBHA JajlbHEHIIEro
oOy4JeHHS;

4) BOCIMTAHUS KYJbTYPbI 310POBbS:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKA Ha 3JI0pPOBBIA 00pa3 >KH3HU, OCO3HAHUE MOCIEJICTBUN U
HENPUATHE BPEIHBIX IPUBBIYCK (YIOTPEOICHUS aKOTr0JIsl, HAPKOTUKOB, KYpPEHHS),
HEOOXOJMMOCTH  COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMU BEIIECTBAMU B YUYCOHBIX U )KM3HEHHBIX CUTYyAIIUsX;

5) Tpy10BOI0 BOCIIMTAHMS:

(GopMHpOBaHNE LIEHHOCTHOIO OTHOILIEHUS K TPYIOBOM AEATEIbHOCTU Kak
€CTECTBEHHON MOTPEOHOCTH YEJIOBEKA M K MCCIIEOBATEIBCKOMN NESITEIbHOCTH KaK
BBICOKO BOCTPEOOBaHHOU B COBPEMEHHOM OOILIECTBE;

pa3BUTHE MHTEpeca K MpodeccusM, CBA3aHHBIM C XUMHUEH, B TOM 4YHCIIE K
npogeccusiM HaydyHOU cdepbl, 0CO3HAHHE BO3MOXKHOCTU CaMOpEaIu3alli B 3TON
cdepe;

6) ’K0JI0TN4eCKOTr0 BOCIIMTAHUSA:

OCO3HAHHE HEOOXOUMOCTH OTHOIIEHHS K MIPUPOJE KaK UICTOYHUKY KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBAHMSI;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCIEICTBHMA ISt
OKpYXaloLlel cpe/ibl; 0CO3HAHUE I100aTbHOT0 XapaKTepa IKOJIOTMYECKUX MTPOOIeM
U IIyTel UX peLeHus; CHOCOOHOCTh MPUMEHSATD 3HAHUsI, TOJTy4YaeMble IPU U3yUYEHUU
XUMUH, JUIsl PELICHHs 3a1ad, CBA3aHHBIX C OKpPYXAarOUIEHd Cpefoi; aKTHBHOE
HENPUATHE JEUCTBUN, IPUHOCSIIUX BPEd OKPYXKAIOUIEH CpPeae; OCO3HAHUE CBOEU
pOJIM Kak TpakAaHUHA W TMOTPEOUTENsE B YCIOBHUSX B3aMMOCBSI3U MPUPOIHOM,
TEXHOJIOTUYECKOW M COUMAIBHOW CpEeN; TOTOBHOCTh K YYaCTHIO B NMPAKTUYECKOU
NEeATEIbHOCTH 3KOJOTMYECKON HAIPaBIEHHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3ysbTaThl 00YYarOMIMXCS, OCBOMBIIMX MPOTrpamMmy IO
XUMHUH OCHOBHOTO 00IIIero 00pa3oBaHusl, BKIIOYAIOT:

YCBOCHHE MEXIUCIUTUIMHAPHBIX (MEKIPEAMETHBIX) TIOHATHH, OTPaXKAIOIINX
MaTepuaIbHOE €IUHCTBO MHpa M TMpoOIecC IO3HaHUs (BELIECTBO, CBOMCTBO,
9Heprusi, sSBIICHUE, HAy4YHBbIH (haKT, 3aKOHOMEPHOCTh, THUIOTE3a, 3aKOH, TEOpHs,
HaOJI0/IeHUE, U3MEPEHUE, UCCIIEI0BAaHUE, SKCTIEPUMEHT U JPYTHE);

OBJIa/ICHUE YHUBEPCAIbHBIMH Y4YE€OHBIMU ACUCTBUSMH (TIO3HABATEIbHBIMHU,
KOMMYHUKAaTHUBHBIMHM,  PETYJISATUBHBIMH),  B&XKHBIMU  JUIi  TIOBBILICHUSA
3¢ (EKTUBHOCTH OCBOCHHS COJAEpXKaHUS y4deOHOro mnpeamera, (GpopmMupoBaHUS



KOMIIETEHIIMA, @  TaKKe  IPOEKTHO-UCCIENOBATENbCKON  JEATEIBbHOCTH
o0yJaromuxcs B Kypce XUMUHU;

CIIOCOOHOCTh WX HCIIOJIB30BaTh B YUCOHOM, IMO3HABATEIIHLHOM M COIUATIBLHOM
MIPAKTHKE.

ITo3naBaTe/bHBIE YHUBEPCAJIBbHBIC yqeﬁﬂble IleﬁCTBI/ISI

Ba3oBnle Jjornyeckue 1eiicTBUA:

YMEHHUSI HCMOJB30BaTh MPUEMBbl JIOTUYECKOTO MBIIUIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMbBICI XUMUUYECKUX MOHATUM (BBLACIATH UX CYIIECTBEHHbIC
MPU3HAKH, YCTAaHABIMBATh B3aMMOCBS3b C JIPYTHMMU MOHATHIMU ); aHAJTU3UPOBATh,
CpaBHHUBaTh, 0000maTh, BBHIOMpPATh OCHOBaHUA IS KiIacCUpUKAIUU U
CHUCTEMATHU3alMM XUMHUYECKUX BEIIECTB M XUMHYECKUX PEaKIvil; yCcTaHaBIMBaTh
MPUYUHHO-CJICACTBEHHBIE CBS3U MEK1y 00bEKTAMH U3YUCHHUS; CTPOUTH JIOTHUECKUE
paccyxaeHus (MHAYKTUBHbIC, IETYKTUBHBIE, 110 aHAJIOTUH); MIpelaraTh KpUTEPUU
1 BBISBIISITH OOIIHME 3aKOHOMEPHOCTH M MPOTUBOPEYHS B U3y4aeMbIX Mpolieccax 1
SABJICHUSX; MPOBOJUTH BBIBOJBI U 3aKIIOYCHHUS; YMEHUS IMPUMEHSTH B IPOIECCE
MO3HAHUS MOHATHS (MPEIMETHBIE U METAIPEAMETHBIE ), CHMBOJIMUECKHUE (3HAKOBBIC)
MOJIEJIH, UCIIOJIb3YEMbIE B XUMHH, IPE0OPa30BbIBATh MOIEIbHBIE IPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHMHYecKas GopMmylia W YpaBHCHHUE
XUMHUYECKOW PEaKIIUM — MPU PEIICHUH YUYeOHBIX 3aJ1a4; ¢ YIETOM ITHUX MOJICIIbHBIX
MPEJICTAaBJCHUN  XapaKTEpU30BaTh M3y4yaeMble XMMHUUYECKHE BEIIECTBA U
XUMUYECKUE PEaKIINHU.

ba3oBble wucciaenoBareJbCKkHe AeHCTBUA (METOAbI HAYYHOIO0 MO3HAHMSA
BeILeCTB M sIBJICHUI1):

YMEHHUSI MPUMEHSITh METOJbl HAy4YHOTO IMO3HAHMSI BEIIECTB M SIBJICHUW Ha
SMIIUPUYECKOM W TEOPETUYECKOM YPOBHSAX B Yy4eOHOW TMO3HABATEIBHOU U
MIPOEKTHO-UCCIIEIOBATEILCKOM AESTEILHOCTH;

YMEHHUSI HCIOJb30BaTh MOCTABJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MTO3HAHUS M CAMOCTOSITSIILHO CTaBUTh BOIIPOCHI;, aHATU3UPOBATh (DAKTHI, BHISABISATH
u QopMynmupoBaTh MpodJieMy, ONMPENeNsATh IEJb W 3aJadd, COOTBETCTBYIOIIUE
pelIeHUIO MPOOJIEMBI; TIPeAJIaraTh OMUCATEIbHYIO WIIK OOBSICHUTEIBHYIO TUIIOTE3Y
U OCYIIECTBJISITh €€ IMPOBEPKY; YMEHHUS MPOBOJUTH HU3MEPEHUS] HEOOXOIMMBIX
IapaMeTpoOB, BBIYUCIICHUS, MOJCIUPOBAaHNE, HAOIIOJCHUS H OKCIICPHUMEHTHI
(peasibHbIE W MBICIIEHHBIE), CaMOCTOSITEIbHO MPOTHO3UPOBATH PE3YJbTATHI,
dbopmynupoBath 0000IIEHHUST M BBIBOABI 1O pe3yibTaTaM IMPOBEACHHOTO OIIBITA,
HCCIIEIOBAHUSI, COCTABIISITH OTYET O MPOJIeIaHHON padoTe;

Pa6ora ¢ undpopmanmeii:

YMEHUSI OPUEHTHUPOBATHLCS B PA3IMYHBIX UCTOYHHUKAX WH(GOpMAIUU (HayIHO-

MOMYJISIpHAsT JIUTEpATypa XUMHUYECKOTO COJCp)KaHUS, CIPaBOYHBIE TOCOOUS,



pecypcsl MHTepHeTa); aHanM3upoBaTh HHPOPMAIMIO U KPUTHUYECKH OLIEHUBATh €€
JIOCTOBEPHOCTh M HENPOTHUBOPEYMBOCTh, OTOMpaTh M HHTEPIPETHPOBATH
uHPOpPMAIIMIO, 3HAYUMYIO JJI PEIIeHUs y4eOHOM 3aJauu; yMEHHUS NPUMEHSTh
pa3auuHble METOAbl M (QOpMYyJIUpPOBaTh 3alpochl MpU IIOUCKE MU OTOOpE
uHpoOpMaluy, HEOOXOIMMOM MJis BBINOJHEHHUS Y4YEOHBIX 3a]ay; HCIOJb30BaTh
UHPOPMAIIMOHHO KOMMYHHMKATHUBHBIC TEXHOJOTHH M Pa3IMYHbIE MOHCKOBBIC
CHCTEMBI; CAMOCTOSTEIHHO BBIOMpATh ONTHUMAIBHYIO (QOpPMY MpeICTaBICHHUS
uHpopManuu (cxembl, rpauku, AUAarpaMMbl, TaONMIBI, PUCYHKH U Jpyrue
(GopMbI); YMEHUS HCIOJIb30BaTh HAYYHBIN SI3bIK B KAu€CTBE CPEICTBA PabOTHI C
XUMHUYECKON HH(OpMAIMe; TNpPUMEHSATh MEXKIpeaAMeTHble ((du3nueckue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, aOOpeBUaTypbl, HOMEHKIIATYDY,
UCIIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe IlCﬁCTBHSIZ

1) ymenust oOmieHust (MMCbMEHHON M YCTHOM KOMMYHHUKAIIUAHN):

MPEACTABIATh TMOJYUYEHHBIC PE3YJIbTaThl MO3HABATEIBLHOM JIESITEIHLHOCTH B
YCTHBIX W THCHMEHHBIX TEKCTaX; IyOJNMYHO BBICTYNAaTh C MPE3CHTAIMCH
pPE3yJIbTAaTOB BBHITIOJIHEHUSI XUMHUYECKOTO DKCIEpUMEHTa (MCCIeI0BaTEeNbCKON
71a00paTOPHOM MJIM MPAKTUYECKON paboThI, yueOHOTO MPOEKTA); B XOJI€ JUaiora u
(1K) TUCKYCCUU 3a71aBaTh BOMPOCHI IO 00CYK/1aeMOW TeM€e M BBICKA3bIBATh UJIEH,
dbopMyIUpOBaTh CBOM MPEJJIOKEHUSI OTHOCUTEJIBHO BBITIOJTHEHUS MPEJIOKEHHON
3a/1ay.

2) ymeHus y4eOHOTO COTpYAHUYECTBA (TPyIIOBas KOMMYHHUKAITHS):

y4acTBOBaTh B TPYMIOBBIX (opMax pabOTHI: TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM padOThl, OMPEACNISITH CBOIO POJIb, paACHpEACsaTh 3aJaud MEXIY
YJICHAMH TPYIIBI, BBITIOJHITH CBOIO YacTh pPabOThI, KOOPIWHUPOBATH CBOU
JNEUCTBUS C ACHUCTBUSAMH JPYTUX WICHOB KOMAaHIBI, OMPEACIATH KPUTCPUU TI0
OIICHKE Ka4yeCTBa BBHITIOJHEHHON pabOTHI; peliaTh BO3HUKAIOIIME MPOOIEeMbl Ha
OCHOBE ydeTa OOIMWX HMHTEPECOB M COIVIACOBAHMS TIO3WIIMI, y4acTBOBAaTh B
o0CyXJeHn1, OOMEHE MHEHHMSIMHU, «MO3TOBOM INTYypMe» U Jpyrux (opmax
B3aUMOJIEUCTBHSI.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHA y‘-Ie6HBIMI/I PETYJIATUBHBIMHA HCﬁCTBHﬂMH
BKJIIOYACT Pa3BUTUC CaAMOOPraHn3ali, CAMOKOHTPOJIsI, CAMOKOPPCKIHWHU, B TOM
YUCJIC:



YMEHHsI peliaTh yuyeOHble M MCCIEI0BATENbCKUE 33/JaYd: CAMOCTOSITENIBHO
BBIOMPATh CIOCOO pelIeHHs y4eOHOU 3a1auu (CpaBHUBAaTh HECKOJIBKO BapUAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMSIIMA C YY4ETOM CaMOCTOSITENBHO
BbIJIEJICHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO PaOOTY MpH pElICHUU yueOHON nin
UCCIIEIOBATENbCKOM 3a/1a4; HA OCHOBE IOJYYEHHBIX PE3yJIbTaTOB (OPMYIUPOBATH
00OOIIeHUsI W BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE IMPOIIECCOB;
aHAIM3UPOBAaTh pE3yJbTaThl: COOTHOCHUTh CBOU JCHCTBUS C IUIAHHUPYEMBIMH
pe3yJibTaTaMH, OCYIIECTBIISAITh CaMOKOHTPOJIb JIEATEIbHOCTH; KOPPEKTHPOBATh
CBOIO JIEATEIBHOCTh HA OCHOBE CaMOaHaJIN3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pE3yJabTaThl OCBOCHUS MPOTPAMMbl MO XUMHU OCHOBHOIO
oOmiero oOpa3oBaHUsI Ha YIUIYOJIEHHOM YPOBHE MMEIOT OOIlEee CoJepkKaTeabHOE
AJIPO C MPEIMETHBIMU PE3yJIbTaTaMu 0230BOT0 YPOBHSI, COIIACOBAaHbBI MEXKTy COOO1,
YTO IMO3BOJISIET PEAM30BBIBATH YIIIYOJIIEHHOE U3YYEHUE KaK B paMKaxX OTICIbHBIX
KJIAaCCOB, TaK M B paMKaxX peaju3allud HWHAUBUAYAJbHBIX 00pa30oBaTEIbHBIX
TPAEKTOPUIA, B TOM YHUCJIC UCTOJB3Ysl CETEBOE B3aUMOJIeUCTBUE opranu3anuu. 1o
3aBEpIICHUN peaiu3allii MPOrpaMMbl  YriayOJIEHHOTO YpPOBHS 0O0y4aromiuecs
CMOTYT J€TaJIbHEE OCBOMTh MAaTEpUaJl, OBJIAJAETh PACIIMPEHHBIM KPYTOM MOHSITUN U
METOJIOB, PEIIaTh 33/1a4u 00JIee BEICOKOTO YPOBHS CIIOKHOCTH.

[IpeameTHBIC pe3yNabTaThl BKJIIOYAIOT: OCBOCHHUE OOYYAIOMIMMHCS HAYYHBIX
3HaHUM, YMEHHUU U CIOCOOOB JEWCTBUMN; OCHOBBI HAYYHOI'O MBIILJICHUS; BUJIbI
JNEATeIbHOCTH 1O  TOJYYEHHI0O HOBOTO  3HAHUS, €ro  HWHTEpIpeTalluu,
peo0pa30BaHUI0 U TPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U peaIbHBIX KU3HECHHBIX
YCIIOBUSIX; 00ECTIEUNBAIOT BO3MOXHOCTh YCIEITHOTO OOy4YeHHs Ha CIEAYIOIIeM
ypoBHE 00pa30BaHUs.

K xoniy oOyuenus 6 &8 kaacce y oOydaromierocs OyayT chopMupOBaHbBI
CJICYIOIINE MPEAMETHBIC PE3yJIbTAaThl U3YYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

PacKphIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IIOHSATHW: aTOM, MOJIEKYJa,
XAMUYECKUN DBJIEMEHT, METAJUI, HEMETAaJJl, aJUIOTPOIHs, NPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, CMeCh (OJHOPOJHAsT W HEOJHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJICKYJIsIpHAsg Macca, KOJIWYECTBO BEIIECTBA, MOJIb,
MOJIIpHAsT Macca, MaccoBasi JOJISI XUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJISIPHBIN 00BEM, OTHOCHUTEIbHAS TUIOTHOCTh Ta30B, OKCHJI, KHCJIOTa, OCHOBAHUE,
colib, amMOTEepHBI OKCcHA, amM(pOTEPHBIA THUIPOKCHA, XHUMHYECKas pEeaKIlus,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIUU Pa3I0KEeHUs, PeaKIuu
3aMeIIeHUs, PeaklMu OOMEHa, 3K30- W JHJAOTEPMHUUYECKHE PEaKIUH; TETUIOBOU



ah(deKT peakiuu; SAPO aTOMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTab,
paanyc aToMa, XMMHYECKasi CBS3b, NOJIAPHAs U HEMOJSpHas KOBAJICHTHAS CBS3b,
WOHHasi CBf3b, HOH, KaTHOH, AaHWOH, pAacTBOpP, MaccoBas JOJsS BEUIECTBA
(mponieHTHAs KOHILIEHTpaIMsl) B pacTBOpE, MOJIIpHAs KOHIICHTpAllMs BEIlecTBa B
pacTtBope; BJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHUS, OKHCIHUTEIH W
BOCCTaHOBUTEIIH, OKHUCJICHUE U BOCCTaHOBJICHHE, OKHUCJIUTEIIBHO-
BOCCTAHOBUTENbHBIE PEAKLIUH, METOJ SJIEKTPOHHOTO OanaHca;

WJUTEOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYECKUX MOHITUI U IPUMEHSATh
9TU MOHATHUS MIPU ONMCAHUY BEILIECTB U UX MPEBPAILLICHHUII;

UCITIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JIJIsl COCTaBIICHUS (DOPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpPEAENATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COEAMHEHUSX,
CTENIEHb OKHUCIICHUS DSJIEMEHTOB B OWHAPHBIX COEIUWHEHUAX, MPUHAIICKHOCTD
BEIIECTB K OINPECICHHOMY KJIAaCCy COeMHEHUH 1o hopMyiaM, BUIbl XUMUYECKON
CBsI3U (KOBAJICHTHOUM M MOHHOW) B HEOPTaHUUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIECTB, MOCTOSHCTBA
cocraBa, llepmomnueckoro 3akona /[[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPUH, 3aKOHAa ABOTAJIpO U €r0 CIEACTBUM, MIPEACTABICHUNA O HAYYHBIX METOAX
MO3HAHUS, B TOM YHUCJIE JKCIEPUMEHTAIBHBIX M TEOPETUYECKUX METOAaX
MCCIIEIOBAHUSI BEIIECTB U U3YUCHUSI XUMUUECKUX PEAKIIUIA;

JEMOHCTPUPOBATh MOHUMAHHE MEPUOJNYECKONM 3aBHCHUMOCTU CBOMCTB
XUMHUUYECKHUX IJIEMEHTOB OT UX MoJjoxeHus B [leproanueckoil cucreme:

OIMMKCHIBATH U XapaAKTEPHU30BaTh TabInuHyt0 Ghopmy [leprnonnueckoit cucteMsl
XUMHUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«moboyHas noarpynma (b-rpymnmna)y, «Masnbie nepuoab» U «O0JbIINE MEPUOIDY;

COOTHOCUTH 0003HAuU€HHUs, KOTOpble MMeIOTCs B Tabiuue «llepuonnueckas
cucreMa xumuueckux oanemeHtoB JI. WM. MenneneeBa», ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHMHWYECKHX 3JIEMEHTOB (COCTaB W 3apsij
a1ipa, 00IIee YUCIIO0 AIEKTPOHOB U PaCHpeIETICHUE UX O DJIEKTPOHHBIM CIIOSIM);

OOBSCHATH CBA3b MOJIOKEHUsS HyeMeHTa B llepuogumueckoil cucreme c
pacmpesiefieHueM 3JIEKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOAYPOBHSIM U
OpOUTAIISIM aTOMOB TIEPBBIX YETHIPEX MEPUOJIOB;

KJIacCU(PUIMPOBATh XMUMHYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIECTBA,
XUMUYECKHE peaklny (10 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 110
TerioBoMy b PexTy);

XapaKTePU30BaTh (OMUCHIBATh) (PU3UIECKUE U XUMHUECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB: KUCIOPOa, BOAOPOAA, BOJbI, O0IIMe XMMUYECKUE CBOWCTBA
OKCHUJIOB, KHCIIOT, OCHOBAaHUW M COJI€H, T€HETUYECKYIO CBA3b MEXIY HHUMH,



MOATBEPXKIAs TPUMEPAMHU  MOJICKYJSIPHBIX  YPAaBHEHHMA COOTBETCTBYIOIIMX
XAMHUYECKUX PEAKIUN;

OMMHCHIBATh POJIb KMUCIOPO/Ia, BOJOPOAA M BOJBI B MPUPOIHBIX MpoOIleccax, B
YKUBBIX OpraHU3Max, UX MPUMEHEHHE B PA3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH,
BO3MOYKHOE MCTOJb30BAHUE B COBPEMEHHBIX TEXHOJIOTHSIX;

OOBSICHATh W TPOTHO3UPOBATH CBONCTBA BEIIECTB B 3aBUCHUMOCTH OT HX
COCTaBa M CTPOCHUSA, BO3MOXKHOCTH TPOTEKAHHUS XUMHYECKUX MPEBpPAIICHUN B
Pa3INYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JIOJIF0 XUMHUYECKOTO 3JI€MEHTa B COSJUHEHUH,
MacCOBYIO JOJIF0 XMMHYECKOTO 3JIEMEHTa 1Mo (opMmyJie COCAMHCHHS, HaXOIUTh
MIPOCTEUITY 0 (DOPMYITy BEIIECTBA IO MAaCCOBBIM HIIM MOJIBHBIM JIOJISIM 3JICMEHTOB,
MacCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MOJSPHYIO KOHIEHTPAIMIO BEIECTBA B
pacTBope, MPOBOJIUTH PACUEThI IO YPABHEHUSIM XUMUYECKON peaKIuy;

MIPUMEHSATh OCHOBHBIE OIEPAIlUU MBICITUTEIHFHOU JCATEIHPHOCTH — aHAIN3 U
CUHTE3, CpaBHEHUE, 0000IIeHNE, CUCTEMATU3allIO0, KIAaCCU(UKAIINIO, BBISIBICHUE
MIPUYUHHO-CJICICTBEHHBIX CBSA3CH — /I U3YUCHUS CBOMCTB BEIICCTB M XUMHUYECKHUX
peakinii, €CTECTBEHHO-HAYYHbIE METOJIbI TO3HAHUSA — HAOIOJIeHHUEe, U3MEPEHHE,
MOJICIUPOBAHUE, JKCIIEPUMEHT (pEaIbHBIA U MBICICHHBIM) — JJIs OCBOEHUS
y4eOHOT0 COIepKAHUS;

PacKphIBaTh CYIIHOCTh MPOIECCOB OKUCIICHHSI U BOCCTAHOBJICHUS, COCTABIISATh
YpaBHEHUSI TPOCTHIX OKHUCIUTEIIbHO-BOCCTAHOBUTENIBHBIX peaKIuil (MeToAoM
AJIEKTPOHHOTO OasiaHca);

YCTaHABJIMBATh CBA3UM MEXKIYy pealbHO HAOII0IaeMbIMU XUMHYECKUMU
SIBJICHUSIMU ¥ TIPOIIECCAMHU, TTPOMCXOISIIMMH B MaKpO- U MUKPOMHUPE, OOBSICHATH
MIPUYUHBI MHOTOOOPa3us BEMIECTB, COOTHOCUTh XMMHUYECKHE 3HAHUS CO 3HAHUSIMU
JIPYTUX YYEOHBIX MPEIMETOB;

COOJTI01aTh MpaBwIia 6€30macHoO PabOThI B JIAOOPATOPHUH MPH HCTIOTB30BAHUH
XUMHUYECKOH MOCY/IBI 1 000PYI0BaHHUS, a TAK)KE IMPaBHUJIa OOPAICHHUSI C BEIIECTBAMH
B COOTBETCTBHHM C WHCTPYKIIUSIMH BBHITIOJIHEHUS J1A0OPATOPHBIX OIBITOB U
MPaKTUYECKUX paldOT MO MOJYyYEHUIO U COOMpPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia ¥ KUCJIOPO/ia), MPUTOTOBIIEHUIO PACTBOPOB C OIMPEACICHHON MacCOBOM
JI0JIeW pacTBOPEHHOTO BEIIECTBA, PEIICHUIO IKCIIEPUMEHTAIBHBIX 3371ad M0 TeMe
«OCHOBHBIC KJIACCHI HCOPTAaHUYECKUX COCTUHEHUI;

JEMOHCTPUPOBATh  BJIQJICHHE OCHOBAMHU  XMMHYECKOM  TIPaMOTHOCTH,
BKJTFOYAOIIEH YMEHUS 0€3011acHOTO 0OpaIeHus C BEMIECTBAMU, HCTIOIb3YEMBIMU B
MOBCEHEBHOM KXU3HM, a TAK)KE 3HAHUE MPABUJI MOBEACHUS B IEISIX COEpEKEHUS
3JI0POBbSI 1 OKPYKAIOIICH CPEIbI.



K xoniy oOyuenus 6 9 knacce y oOydwaromerocs OyayT chopMupoBaHbI
CJICYIOINE MPEAMETHBIC PE3yJIbTaThl U3yUYCHUS XUMUHW Ha YTITyOJICHHBIM YPOBHE:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATHI: XUMUUECKUN DIIEMEHT,
aTOM, MOJIEKYJla, HOH, KaTHOH, AaHUOH, O3JEKTPOOTPHULATEIILHOCTh, CTEIECHb
OKHCIICHUS, XUMHUECKas peaklus, TEeIIoBoM 3((EeKT peakinu, MOJb, MOJSPHBIMI
00BbEM, pacTBOp;

AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, ANEKTPOJIUTHYECKAS] TUCCOLMAIINS, PEAKIIUH
WOHHOTO OOMEHa, TUIPOJU3 CoJieid, oOpaTuMble M HEOOpaTHMble peaKluu,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMHM, OKHUCIHUTENb, BOCCTAHOBUTEID,
OKUCJIEHHME W BOCCTAaHOBJICHHME, OJJIEKTPOJU3, aIoTponusi, amM(pOTEPHOCTH,
XUMHUYECKasl CBSA3b (KOBAJCHTHAs, MOHHAS, METAJUINYECKAsl), MEKMOJEKYISIPHBIE
B3aUMOJEHCTBUS (BOIOpOAHAs CBs3b, CHJIbI BaH-aep-Baanbca), KOMILIEKCHBIE
COEJIMHEHHUS, KPUCTANIMYECKUE PEIIETKH (MPUMHUTHBHAs KyOuyeckas, 0ObEMHO-
LHEHTPUPOBAHHAS KyOuyeckas, IPaHELIEHTPUPOBaHHAS KyOuueckas,
reKcaroHaJibHasi IJIOTHOYNAKOBaHHAsA), KOPPO3USl METAJIOB, CIUIABBI, CKOPOCTH
XUMHUYECKOM peaklny, KaTalau3, XUMUYECKOE PABHOBECHE, JIEMEHTBI XUMUYECKON
TEPMOJIMHAMMKH KaK OJTHOM U3 TeOpeTUYeCKUX ocHOB xumuu; [1/IK;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUH U PUMEHSITh
9TH MOHSTHS PY ONUCAHUU BEUIECTB U UX MPEBPAIICHHUIA;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIUKY ISl COCTaBJI€HUs (hOPMYJI BELIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

ONPENENATh BAJCHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX DJIEMEHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K OMPEACICHHOMY
KJIacCy CO€IUHEHUN 1o (opMynaMm, BHUAbl XHMHUYECKOW CBSI3M (KOBAJCHTHOM,
VOHHOW, METaJUIMYECKOW) B HEOPraHMYECKUX COEAMHEHUSX, 3apsj HOHA II0
XUMHUYECKON (opmyIie, XapakTep Cpeabl B BOJHBIX PacTBOpax HEOPTraHMYECKHX
COEJIMHEHUM, TUTl KPUCTATUIMYECKON PEIIETKH KOHKPETHOTO BEUIECTBA;

packpsiBath cMbIich Ilepuommyeckoro 3akona J[I. M. Menneneea wu
JEMOHCTPUPOBATH €r0 TOHUMAaHUE:!

OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [leprnoaudeckoii cuctembl
XUMHUUYECKUX DJIEMEHTOB: pa3nyaTh MOHATUS «A-Tpynna» u «b-rpynmnay, «mamsie
NEPUOJIBI» U «OO0NbIINE TIEPUOIBIY;

OOBSCHATH CBA3b IMOJOXKEHUA 73yeMeHTa B llepuoguyeckoil cucreme c
pacnpeneseHueM 3JEKTPOHOB IO 3HEPreTUYECKMM YPOBHSM, MOAYPOBHSIM U
opOUTaIsIM aTOMOB MEPBHIX YETHIPEX MEPUOJIOB;

BBIICTISITh OOIME 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB U HX
COEJIMHEHUN (KUCIOTHO-OCHOBHBIX U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB
OKCHUJIOB U THJIPOKCUJIOB) B Mpejesiax MaJlbIX MEPHOJIOB M TJIABHBIX MOJTPYIII C
Y4E€TOM CTPOEHHUSI UX aTOMOB;



PacKpBIBaTh CMBICI TEOPHUH JICKTPOJIMTHYECKON TUCCOIMaIiy, 3akona ['ecca
U €ro CIJEJICTBUHM, 3aKOHAa JCHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEW H3MEHEHUS
CKOPOCTH XHMMHYECKOW pPEaKIUW, HAMpaBJICHUS CMEIICHUS XUMHYECKOTO
paBHOBECHSI B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIacCU(PUIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPraHWYEeCKHUE BEIIECTBA,
XUMUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 11O
TerIoBoMy 3(deKTy, Mo arperaTHOMYy COCTOSHHIO PEareHTOB, MO W3MEHEHUIO
CTENEHEH OKMUCICHUS XMMHYECKUX JJIEMEHTOB, MO OOpPaTUMOCTH, IO Y4YacCTHUIO
KaTanu3aropa);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB HEOPTAaHMYECKUX COCTUHEHUM, MOATBEpPXKAas dTO OINMCAHUC
IpUMEPAMH MOJICKYJISIPHBIX Y HOHHBIX YPaBHEHUH COOTBETCTBYIOIMINX XUMHUYECKHIX
peakuuii;

COCTABJISITh YPABHEHHUSI: DJICKTPOIUTHUYECKON TUCCOIMAIIMN KUCIIOT, IIeI0YeH
Y COJICH; TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS PEAKIIN HOHHOTO 0OMEHA; peaKITnH,
MOATBEPKIAIONINX CYIIICCTBOBAHUE TE€HETHYCCKON CBS3M MEXKIY BEIICCTBAMU
Pa3TUYHBIX KIIACCOB,;

pacKkpbIBaTh  CYIIHOCTb TPOIECCOB THJPOJM3a COJIeH  TMOCPEICTBOM
COCTABJICHUSI KPATKUX MOHHBIX M MOJIEKYJISIPHBIX YPABHEHHM pEaKIIMil, CYITHOCTh
OKHCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMH  TOCPEJACTBOM  COCTABJICHHS
AIIEKTPOHHOTO 0alaHca 3TUX PeaKIUi;

MPEICKA3bIBATh XapaKTEP CPeIbl B BOJHBIX PACTBOPAX COJICH;

XapaKTepU30BaTh (OMUCKHIBATH) (PU3UIECKUE U XUMHUECKHE CBOMCTBA MPOCTHIX
BelecTB (KUCIOPOJa, 030H, rpaduT, anmas, KpeMHui, 0op, a3zot, docdop, cepa,
XJIOp, HATPUM, KaJIUii, MAarHUM, KaJablIUMA, A TFOMUHUH, )KeJIe30, Meb, IMHK, CEpeOpo)
1 00pa30BaHHBIX MMM CJIOKHBIX BEIIECTB, B TOM YHCJIC€ MX BOJHBIX PACTBOPOB
(aMMuaK, XJI0pOBOAOPO, cepoBoaopo, okcuabl yriepoaa (11, 1V), kpemuus (1V),
aszora (I, I, I, 1V, V) u dochopa (I, V), cepsr (IV, VI), cepuucras, cepHas,
azoTHasA, GocdopHas, yrojapHas, KpEeMHHUEBAs KHCIIOTBI, OKCHIBI M THIAPOKCHIBI
meTauioB |A—llA-rpynmn, amromunus, meau (1), muaka, sxenesa (11 u 111));

MOSICHATH COCTaB, OTHEIBHBIC CIIOCOOBI IMOTYYCHHUS W CBOWCTBA CIIOKHBIX
BEIECTB (KUCIOPOJCOACPKAIINE KUCIOTHl XJOpa, a30THCTas, OOpHas, yKCycHas
KHUCIIOTBI U UX couyin, Tamorenusibl kpemaus (1V) u ¢pocdopa (11l u V), okcun u
ruapokcu xpoma (111), mepmanranar xanus;

OMKCHIBATH POJIb BAXKHEHIIINX MU3y4aeMbIX BEUIECTB B MPUPOIHBIX MpOIEccax,
BIIUSIHUC HA KUBBIE OPTaHW3MbI, MPUMEHEHHE B PA3IMYHBIX OTPACISAX IKOHOMHUKH,
WCITOJIb30BAHUE JJI CO3/IaHUSI COBPEMEHHBIX MAaTEPUAIOB U TEXHOJIOTH;

MPOBOJIUTH PEAKIIMH, TMOATBEPIKIAIONINE KAaYECTBEHHBINH COCTaB Pa3IMYHBIX
BEILECTB, PACIO3HABATh OMBITHBIM MYTEM COJEp>KAlIUECcs B BOJHBIX PacTBOpPAX



WOHBI: XJIOpUA-, OpoMua-, nomua-, cyinbdar-, ¢ocdar-, kapOoHAT-, CHUIMKAT-,
cynbdut-, cynbpua-, HUTpaT- W HUTPUT-HUOHBI, THUIPOKCUA-HOHBI, KATHOHBI
aMMOHHSI, MarHusl, KajablUs, aTlOMUHUS, Kene3a (2+) u xenesa (3+), meau (2+),
[IMHKA,

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX M3y4aeMbIX BELIECTB B
3aBHCHMOCTH OT UX COCTaBa M CTPOCHHUS, IPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT
UX CBOMCTB, BO3MOKHOCTH MPOTEKAHHSI XUMUYECKUX MPEBPALICHUN B PA3IUYHBIX
YCIIOBUSIX HAa OCHOBE PACCMOTPEHHBIX DJIEMEHTOB XUMHUYECKONW KHHETHKU U
TEPMOIMHAMHUKHU;

BBIUUCIISATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIF0  BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJI0 XUMHUYECKOIO 3JIEMEHTAa B
COCIMHEHHH, MOJISIPHYIO KOHLEHTpPAlLMI0O BEUIECTBA B pacTBOpPE, HAXOJIUTh
npocTeiyo GopMyiTy BELIECTBA [0 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB,
MPOBOJNUTH PACUETHI MO YPABHEHUSAM XMMHUYECKHX PEAKIMd C Y4ETOM HEeAOCTaTKa
OJTHOTO W3 PEareHTOB, MPAKTUYECKOTO BBIXOAA MPOJYKTa, 3HAYCHHS TEIIOBOTO
s dekra peakuu, onpeaesisiTh COCTaB CMECEil;

cOOJTI01aTh MpaBuIia 6€30macHOi paboThI B JIA0OPATOPHUH MPU UCTIOTB30BAHUH
XUMHUYECKOH MOCY bl U 000pYyI0BaHUS, @ TAKXKE MIPaBHIia 0OpaIeHUs C BEIIECTBAMU
B COOTBETCTBMHM C WHCTPYKIMSMHU BBITIOJHEHHSI JIA0OPATOPHBIX OTMBITOB U
MPaKTUYECKUX paldOT MO MNOJYYEHUIO U COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(aMMmaka M yrieKHuclIoro ra3a) U perieHUIo SKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM
Kypca, TpEICTaBIsATh pe3yJbTaThl JKCIEpUMEHTa B  (OpME  BBIBOJOB,
JI0Ka3aTeNbCTB, IpaUKOB, TAOIUI] U BBISBISATH SIMIIMPUUYECKIE 3aKOHOMEPHOCTH;

IPUMEHATH OCHOBHBIE OTEpAIlMM MBICIUTEIBHON NEATEIBHOCTH (aHAIM3 U
CUHTE3, CpaBHEHHE, OOOOIIEHHEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIE/ICTBEHHBIX CBSA3€H) MPU M3YYEHUU CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
BJIa/IETh €CTECTBEHHO-HAYYHBIMUA METOJIaMU MO3HaHMs (HaOt0IeHue, U3MEPEHNUE,
MOJICJIMPOBAHUE, IKCIEPUMEHT (PeaibHbIA U MBICICHHBIN);

OpUMEHATh  MpaBuja  0e30macHOro  oOpalleHuss € BEIIeCTBaMH,
UCTIOJIb3YEMBIMHU B TIOBCETHEBHOM JKU3HM, IPaBUIIA IIOBEJCHHS B IIEISX COEpEIKESHUS
3M0POBbSl U OKpY)KAIOIIEW MPUPOAHON Cpeapl, MOHMMATh Bpel (OMacHOCTB)
BO3/ICICTBUSL HAa >KMBBIE OPraHU3MbI OIpPEACICHHBIX BEIIECTB, MOSCHATH Ha
npuMepax CIocoObl YMEHbBIIICHUSI U TPEJOTBPAIICHNUS UX BPEIHOTO BO3JICHCTBUS,
3HAYEHHUE KUPOB, OEIKOB, YIIIEBOIOB JUIsl OPraHU3Ma YeJIOBEKa;

UCIIOJIb30BaTh MOJyYEHHBIE MpeICcTaBiIeHus O cdepax MpodecCHOHaTbHON
JeSITEIbHOCTH, CBA3AHHBIX C HAYKOW U COBPEMEHHBIMH TEXHOJIOTUSIMHU, KaK OCHOBY
Ui TPO(ECCHOHANIBHON OpUEHTAIlMM MU ISl OCO3HAHHOTO BBIOOpAa XMMHMU Kak



po(HIIBHOTO TIpeIMEeTa MPU MPOJAOIKEHIUN 00YUIEHUS Ha YPOBHE CPETHETO OOIIIETO
oOpa3oBaHus;

y4acTBOBaTh BO BHEYPOYHOM MPOCKTHO-HCCICIOBATEIHCKON ACATEIHHOCTH
XAMHYECKON W XUMHUKO-DKOJOTUYCCKOW HAMpPaBICHHOCTH, MPHOOPECTH OIBIT
IIPOBEICHUS YUEOHBIX HCCIIEIOBAaHUH B YCIOBUSAX 00pa30BaTEIbHBIX OPraHU3aIINH,
a TaK)Ke OpraHu3anuil (IEHTPOB) IOMOTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiejioB U dyeKkTpoHHbIE (LM (pPOBbLIE)
KoHTpoJbHbIe IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTesbHbIE PeCypChl
padoTshI padoTshI
Pa3nea 1. IlepponayanbHble XUMHYECKHE NIOHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 eCTGCTB%HaHUM 1 10 2 https://m.edsoo.ru/Z5S1E3F7W
MIPaKTUYECKON JEeSITEIbHOCTU
YeJioBeKa
B
1.2 CHHCCTRA H RHMpHEckHe 28 1 https://m.eds00.ru/\V2P6GOBLY
peakuuun
Wroro mo pazneny 38
Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
Bosnyx. Ilo € 0 rasax.
2.1 AV LIOTATHE O Ta5ax 19 1 1 https://m.edsoo.ru/N9F1A9E2Z
Kucnopon. Oxcunbt
B B!
2.2 OAOPOA. LIOHATHE O 8 1 https://m.edsoo.ru/H4L9QOF2B
KHCIIOTaX U COJISIX
Bopa. Pacteopsl. [lonstue
2.3 18 1 1 https://m.edsoo.ru/M1F4A7R0D
00 OCHOBaHUSIX
OCHOBHBIE KJIaCChI
2.4 HEOPraHUYECKUX 16 1 1 https://m.eds00.ru/X2J115X2Z
COEMHEHMI
Hroro no paszneny 61



https://m.edsoo.ru/Z5S1E3F7W
https://m.edsoo.ru/V2P6G0B1Y
https://m.edsoo.ru/N9F1A9E2Z
https://m.edsoo.ru/H4L9Q0F2B
https://m.edsoo.ru/M1F4A7R0D
https://m.edsoo.ru/X2J1I5X2Z

Paznen 3. llepunoanueckuii 3axkoH u [lepuoguyeckas cucrema xummuieckux 371eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuuyeckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbBIE peaKknuu

[Tepuoanueckuii 3aKOH U
IIepunonnueckas cucrema

3.1 XUMHUYECKHX DJIEMEHTOB /. 18
N. MenpneneeBa. Ctpoenue
aToma

https://m.edso0.ru/Z0Z1N8H3Z

XUMHYECKas CBA3b.
3.2 OKHUCIIUTETBHO- 16 1
BOCCTAHOBUTEIBLHBIE PEAKIIUU

Utoro no pazneny 34

https://m.edsoo.ru/Z5U9H2U40

PesepBHOe Bpems 3

OBIIEE KOJIMYECTBO YACOB

I10 ITPOIT'PAMME 136 >

https://m.edsoo.ru/H2D2S2E4K



https://m.edsoo.ru/Z0Z1N8H3Z
https://m.edsoo.ru/Z5U9H2U4O
https://m.edsoo.ru/H2D2S2E4K

9 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pazgen 1. BemecTBo M XuMHYeCKasi peakuus
IT eHHe OneHue i
1.1 OBTOPEHHE T YIYDICHHE SHAHI O 8 hittps://m.eds00.ru/Y2G4J2K1P
BEIIECTBE
OcCHOBHBIE 3aKOHOMEPHOC oTeKa
1.2 HOBHDIC SAKOHOMCPHOCTH HpOTCKAHIA 14 1 1 https://m.edso0.ru/O7A7V2Z3B
XUMHAYECKHX PeaKIii
DNEKTPOIUTUYECKAS AUCCOIUAITHS.
13 P 8 Hat 14 1 2 https://m.edsoo.ru/VOM6U4P2E
XHUMHUYECKUE PEAKIIUU B PACTBOPAX
Utoro no pazneny 36
Pa3nes 2. HemeTa/ibl M MX COeIMHEHHS
OO11ast xapaKTepUCTHKA XUMUYECKHX
2.1 B P P 8 1 https://m.eds00.ru/Q4D3T0L1B
anemeHToB VIIA-rpynmsl. ["anorenst
OO6m1ast XxapakTepruCTUKa XUMUUECKHIX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 10 https://m.edsoo.ru/D3M9Y2B8G
COETUHEHUS
OO11ast xapakTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpymmsl. A30t, pochop u 12 1 https://m.edsoo.ru/L5W1W5P6H
UX COCTUHEHUS
OO1m1ast xapakTepUCTHKA XUMUYECKHX
2.4 aneMeHToB |VA-rpynnsl. Yriueposa u 13 1 2 https://m.eds00.ru/L7BOC6Y 2K
KpEMHMI1, UX coenHeHus. bop
Hroro o pazneny 43



https://m.edsoo.ru/Y2G4J2K1P
https://m.edsoo.ru/O7A7V2Z3B
https://m.edsoo.ru/V0M6U4P2E
https://m.edsoo.ru/Q4D3T0L1B
https://m.edsoo.ru/D3M9Y2B8G
https://m.edsoo.ru/L5W1W5P6H
https://m.edsoo.ru/L7B0C6Y2K

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

3.1 OO01me CBOMCTBAa METAJLIOB 10 https://m.edso0.ru/S4C6K8J4G
3.2 Baxuelne MeTaibl 1 UX COSTUHEHUS 22 1 2 https://m.edsoo.ru/V1L8W7M50Q
Hroro no pazaeny 32
Pa3nes 4. Xumus n okpyxapmas cpeaa
BemmectBa 1 Matepuaisl B )KM3HU
4.1 yenoBeka. OCHOBBI DKOJIOTHYECKOH 5 https://m.edsoo.ru/M1Z0Y8C8A
IPaMOTHOCTH
Utoro no pazneny 5
Pazgen 5. O000menne 3 HAHUH
[ToBTOpeHME 1 0000IIIEHNE 3HAHUI
51 OCHOBHBIX Pa3/ieNoB KypcoB 8—9 10 2 https://m.edsoo.ru/R4J712W1R
KJIACCOB
Wroro mo paszneny 10
PesepBHoe Bpems 10 https://m.edso0.ru/P2P2L6Z3I
OBIIEE KOJIMYECTBO YHACOB I1O
1 136 4 11

ITPOTPAMME



https://m.edsoo.ru/S4C6K8J4G
https://m.edsoo.ru/V1L8W7M5Q
https://m.edsoo.ru/M1Z0Y8C8A
https://m.edsoo.ru/R4J7I2W1R
https://m.edsoo.ru/P2P2L6Z3I




HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Ne

n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[Ipenmer xumuu. Poiap XuMuM B 5KU3HU
JeJI0BeEKa

[ToustHe 00 HCTOPHUH BOBHUKHOBCHUA U
Pa3BUTHUA XUMHU. XUMHSA B CUCTEME HayK

Tema u BemectBa. Pu3ndeckue u
XUMHYECKHE CBOMCTBA BEIIIECTB
dusndyeckre ¥ XUMUYECKHE SIBICHUS
[TonsiTHE O TEOPETUYECKUX METOIAX

MIO3HAHUS B €CTECTBEHHBIX HayKax.
HcTouHnku xuMu4yeckoi HHpopMauu

Hpe)ICTaBJ'IeHI/ISI O HAYYHOM ITO3HAHWH Ha
SMIMPUYECKOM YPOBHE: Ha0JI0/IeHHE,

HU3MEPCHUE, OKCIICPUMCHT, MOJACIIUPOBAHHUC.

[Tonsatue o meronax paboThI ¢
XUMHUYECKHMHU BEIECTBAMH.
O6opynoBaHue NIKOJIBHON XUMUYECKOU
nabopaTtopuu

[IpakTuueckas pabora Ne 1 mo Teme
"IIpaBusa paboTel B 1a00opaTopuu U
npuémsbl 00paleHus ¢ 1abopaTOPHBIM
obopynoBanuem"




YucThle BELIECTBA U CMECH

CriocoOwI pazfieneHust cMecei

[TpakTuyeckas padora Ne 2 o Teme

10 "Paznenenne cmeceit (Ha mpuMepe OUYNCTKHI
MMOBapeHHO# comn)"

11 ATOMBI ¥ MOJIEKYJIBI

12 XUMUYECKUE IIIEMEHTBI

13 [IpocTeie u cioXHbBIE BELIECTBA

14 BemectBa MOeKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

15 Xumunueckas popmyna. BageHTHOCTh
aTOMOB XMMHYECKUX JIEMEHTOB

16 3aKOH MOCTOSIHCTBA COCTaBa BELIECTB

17 Omnpenenenue BaJJICHTHOCTH aTOMOB T10
(dbopMynaM OMHAPHBIX COCTMHEHHIA

18 OTtHocuTeNnbHAsI aTOMHas Macca.
OTHOcHUTeNbHAS. MOJIEKYJISIPHAS. Macca
BrrancneHuss OTHOCHTEILHOM

19 MOJICKYJISIPHOM MacChl BEIIECTB, MOJIIPHON
MAacCBhI, MacChI BEIIECTB M KOJUIECTBA
BeIIeCTBa

20 MaccoBast 10711 XUMHYECKOT0 dJIEMEHTa B
COCTUHEHU U

21 Brruncnenus MaccoBoil 1011 XUMHUYECKOTO
aJeMeHTa 1o (hopMyIie COeTMHEHUS

29 Haxoxnaenue npocreiimien Gopmyibi

BCIIECTBA ITO MAaCCOBBIM JOJIAM 3JICMCHTOB




Berancnenus npocreiiieit popmMyIisl

23 BELIECTBA 10 MACCOBBIM HJIM MOJIbHBIM
JIOJISIM 3JIEMEHTOB

24 KonuuecTBo BemectBa. Moib

o5 B3anmocBsI3b KOJIMYECTBa, MACChl U YHCIIa
CTPYKTYPHBIX €IMHHUII BELIECTBA

26 MounsipHas Macca CMECH BEIIECTB

97 MonbHas 1075 XUMUYECKOTO 3JIEMEHTA B
COCIMHCHUH

08 Haxoxnaenue npocreiimien GopmyIibt
BEIIECTBA 110 MOJILHBIM JIOJISIM 3JIEMEHTOB

29 XUMUYECKHE SIBJICHUSA. XUMHUYECKas
peakuus 1 e€ Ipu3HaKu

30 3aKOH COXpaHEHHS MAaCcChI BEIIECTB

31 ATOMHO-MOJIEKysipHas Teopus. JKnu3Hb u
nesareabHocTh M. B. JlomoHocoBa

32 XUMUYECKUE YpaBHEHHUS

33 Tunbel XUMHYECKUX PEaKLUA
Pacuérel mo XuMUYeCKUM ypaBHEHUSIM

34 KOJIMYECTBA U MACChl UCXOHBIX BEIIECTB
WJTU TIPOJTYKTOB PEAKIIUU
Boeruucnenus no ypaBHEHUSIM XUMHYECKOU

35 peaKIu: KOJIMYeCTBa BEIIECTBA, MACCHI 110
M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
pEeareHTOB WX MPOIYKTOB PEAKIIUN

36 Brluucnenust no ypaBHEHUSIM XUMHUYECKOU

pCaKknuu: KOJINYECTBA BCUICCTBA, MACCHI 110




U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
peareHToB WK IPOAYKTOB pPEeaKINH

37 O06o001IeHre U CHCTeMaTU3alus 3HAHUN

38 Kontponbnas padorta Ne 1 o teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»

39 Bozmyx — cmech razos. [lonstue o razax.

40 3akoH ABoraapo. MossipHbIi 00bEM Ta30B
Brruucienns o0néMa, KOJIMYECTBA

41 BEIIECTBA ra3a Mo U3BECTHOMY €r0
KOJIMYECTBY BEIIECTBA, 00BEMY

42 OTHOCHUTENBHAS TUIOTHOCTH Ta30B

43 BoruncneHuss OTHOCUTENbHOM MJIOTHOCTH
ra3os
OrnpeneneHre OTHOCUTEIILHON

44 MOJICKYJISIPHON MacChl ra3000pa3HOTO
BEIIECTBA 110 N3BECTHOW OTHOCUTENBHOMN
MJIOTHOCTH
BrrancneHuss OTHOCUTEILHOM

45 MOJICKYJISIPHOM MaccChl ra3a 1Mo Uu3BeCTHOM
OTHOCUTEIBHOW INTIOTHOCTH

46 OOBbEMHBIE OTHOIIIEHUS Ta30B MPH
XUMHYECKHX PEAKIIHIX

47 Brruncnenus 006EMOB ra3oB 1Mo
YPaBHEHHUIO XUMUYECKON PEeaKIIHH

48 Kucmopox — 3J1eMeHT ¥ MPOCTOE BEIIESCTBO

49 Oxcuasl

50 CrniocoObl MostydeHus KUCaopoia B

71a00paTOPHUH U MPOMBIIIIIEHHOCTH




[TpakTuyeckas padora Ne 3 o Teme

51 "[Tonyuenue u cobnpanue KMUCIOPOa,
H3yYE€HHUE €ro CBOMCTB"

52 Kpyrosoport kucioposa B npupose

53 O30H — amioTpornHas MoaupUKaus
KHCIIOpo/ia
TemnoBoii 3¢ (HeKT XUMUIECKOH peaKIuH,

54 TEPMOXHUMHUYECKUE YPABHEHHUS, K30~ U
SHAOTEPMUUYECKUE PEAKIIHH

55 Tonnmso. Mcnonb30BaHue yriisi 1 METaHa B
KauyecTBE TOIUIMBA. 3arpsi3HEHNE BO3yXa.
Brruncnenus no ypaBHEHUSIM XUMHUYECKOMN
peaKuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

56 MAacChl 110 H3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIINU

57 KontponbHas padora Ne 2 o teme
«Bo3nyx. Kucnopona. Oxcuabi»

58 Bonopoa — sneMeHT U MpocToe BELECTBO

59 Crnioco0bl nostydeHus BoAOpoa B
J1a00paTOPUH U MPOMBIIIIIEHHOCTH
[TpakTuyeckas pabora Ne 4 o Teme

60 "ITonyyenue u codupanue BoJOpoOAa,
M3y4YEeHUE ero cBOMcTB"

61 Hcnonb3oBaHue BOJOPOa B KauecTBe
TOTUIUBA

62 [TonsiTue o kucnorax u comnsix. Cocra

KHCJIOT U coJiei




Brruuciennsa o0béMa, KOJIMYECTBA

63 BELIECTBA raza Mo U3BECTHOMY €To
KOJIMYECTBY BEILIECTBA WU 00BEMY

64 Brruuciienust 00bEMOB ra3oB 10
YPAaBHEHUIO XUMUYECKOU pEAKLINU
Boruncnenus no ypaBHEHUSIM XUMHYECKOMN
peaKkuu: KOJIMYECTBa BEIeCTBa, 00bEMa,

65 MAacChl 110 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOJIYKTOB PEAKITUU

66 dusnueckue cBoiicTBa Boansl. Boga B
pUpoIe

67 AHanu3 ¥ CUHTE3 — METOJIbl U3yYeHUS
cocTaBa BOJIbI

68 XUMUYECKUE CBOKWCTBA BOJIBI

69 CocraB ocHOBaHUI

70 PactBopel. PacTBOprMOCTE BelecTs B BOJIE
HacelimienHbie 1 HeHACHIIIICHHEIE,

71 KOHIIEHTPUPOBAHHBIE U pa30aBlIeHHbIE
PacTBOPHI
CriocoObl BbIpaKeHUsI KOHLIEHTPALIH

72 pPacTBOPOB: MaccoBasi JOJS paCTBOPEHHOTO
BEIECTBa, MOJISIpHAST KOHIICHTPAIUs
[IpakTuueckas pabora Ne 5 o Teme

73 "[IpuroroBieHre pacTBOPOB C

ONpeACIEHHON MAacCCOBOU JTOJIEN
pactBopéHHOro Bemiecta. lIpuroroBnenue




pacTBOPOB C ONPEAEIEHHON MOJIAPHOM
KOHIIEHTpaLKEl paCTBOPEHHOTO BelIecTBA"

Breraucnenus ¢ nCnojab30BaHUEM MOHSITHS

74 «MaccoBast JIOJIsI BEIIECTBA B PACTBOPEY
Brruuciienus ¢ ucronbp30BaHUEM MTOHSTHUS

75 «MOJISIpHAsT KOHIICHTPALUS PAaCTBOPEHHOTO
BEIIECTBAY

76 Poitb pacTBOpPOB B IIpUpO/IC U KU3HU
yenoBeka. KpyroBopor BoJibl B IpUpO/IC

77 3arpsisHeHuEe TPUPOAHBIX BoA. OxpaHa 1
OYHUCTKA IPHUPOTHBIX BOJI.
Beruunciienus ¢ ucrnosnbp3oBaHueM rpadukoB

78 PacTBOPUMOCTH JIJIsl PAacUETOB
PacTBOPUMOCTH BEIIICCTB

79 BrruuciieHus ¢ uCronbp30BaHUEM MTOHSTHUS
«MaccoBasi I0JIsI BEIIeCTBa B PACTBOPE»
BrrumciieHus ¢ HCIIOJIb30BAaHUEM TTOHSTHS

80 «MOJISIpHAsT KOHIIEHTPALUS PACTBOPEHHOTO
BEIIECTBAY
Brruncnenus ¢ ucnoyib30BaHueM rpauKkoB

81 PacTBOPUMOCTH JJIST PACUETOB
PacTBOPUMOCTH BEIIIECTB

82 O06001IeHre U cucTeMaTU3alus 3HaHU!

83 KonTponbnas padora Ne 3 o teme
«Bomopon. Boga. PactBopsl. OcHOBaHUS

84 Oxcunsl: cocTaB, KiacCUpUKALIUS,

TPUBHAJIBHBIC HA3BAHUA




[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

85
OKCHJIOB

86 [TonsiTHe 0 TUIPOKCUAX — OCHOBAHUSIX U
KHUCJIOPOJICOACPIKAIIUX KUCIOTaX

87 dusndyeckre ¥ XMMUUECKHE CBOMCTBA
KHCJIOT

88 [Tonmyyenue KUCIOT

89 Kinaccudukanus ocHoBaHMIA

90 [[&émoun, UX CBOMCTBA U CITOCOOBI
MOJIyYeHUs

01 HepacTBopumbie OcCHOBaHUS, UX CBONCTBA U
CTIIOCOOBI OTYYCHUS
[TonsTre 06 aMpOTEPHBIX THAPOKCUIAX:

92 XMMHYECKHE CBOICTBA U MOJIyYEHUE.
[IpuMeHeHNe Ba)KHEUIINX OCHOBAHUI

93 Conu: coctaB, kiaccupuKaims,
TPUBUAIbHBIC HA3BAHUS

94 dusndyeckne ¥ XUMUUECKIE CBOMCTBA
couneil. [Tonyuenune comeit

95 I'enetnueckas CBSI3b MEXKAY KJIaccaMu
HEOPraHUYECKUX COCAMHEHUI
ITpakTuyeckas pabora Ne 6. Pemenue

96 9KCIIEPUMEHTANBHBIX 337124 110 TeMe
«OCHOBHBIE KJIACChI HEOPTAHNYECKHUX
COCIMHEHUI
Brrunciienus mo ypaBHEHHSIM XUMHYECKON

97 pEaKIuu: KOJIMYECTBA BEIIeCTBa, 00bEMA,

MacCChI ITO U3BECTHOMY KOJINYCCTBY




BelIecTBa, 00bEMY, Macce peareHTOB WK
MIPOJYKTOB PEaKIuU

BBI‘-II/ICJIeHI/ISI MaCChbI HpOI[yKTa peaKHI/II/I I10
U3BECTHOU Macce OJHOI'0 U3 UCXOIHBIX

98 BEIIECTB, B3ATOTO B BHJIC PACTBOPA,
COJIepKALIETO ONMPEACIEHHYIO MACCOBYIO
JI0JII0 paCTBOPEHHOTO BEIIECTBA
Konrtponsnas padora Ne 4 o teme

99 «OCHOBHBIE KJIaCChl HEOPTAHUYECKUX
COCIMHEHU I

100 IlepBble MONBITKY KJIacCU(PHUKALIUN
XUMHUYECKHX 3JIEMEHTOB

101 [TonsiTHE O TPYIIIAX CXOIHBIX JIIEMEHTOB

102 DNeMEeHTBI, KOTOpPBhIE 00pa3yroT
amM(OTEpHBIE OKCHJIBI U TUAPOKCHIBI

103 Ilepnognuecknii 3akoH. OTKpbITHE
[lepuonuueckoro 3aKoHa
KopoTtkomneproaHas ¥ JUIMHHOTIEPHOIHAS

104 dhopwmsl [Tepuoanueckoit cucTeMbl
XUMHYECKUX 3neMeHToB .M. MeHneneeBa

105 [lepuonst 1 TpynmIBI

106 OCHOBHBIE CBEIEHUS O CTPOCHHUU aTOMOB

107 CocTaB aTOMHBIX sIep

108 W30TONBI KaKk pa3sHOBUIHOCTH aTOMOB
XUMHUYECKOT0 3JIEMEHTa

109 DNEeKTPOHBI

110 DneKTpoHHas opOuTalb




11 DHepreTHYeCcKre YPOBHH U IO LyPOBHH
aroma, S-, p-, d-opGuranu

DNeKTPOHHBIE KOH(PUTYpaLIUU U
112 3JIEKTPOHHO-TpaduuecKue GopMyIibl
aTOMOB

CtpoeHue 2JIeKTPOHHBIX 000JI0YEK aTOMOB
113 nepBbIX 20 XUMUYECKUX PJIEMEHTOB
IIepnonnueckoii cucremst J1.1.

Menneneena

3aKOHOMepHOCTI/I HU3MCHCHMUS paJijnyCca
114 aTOMOB XMMHYCCKHUX JICMCHTOB,
MCTATNIMYCCKHUX U HCMCTAJIINIMYCCKUX

CBOMCTB I10 TpyIIIaM U IEpHoJaM

3menenne cBOICTB coeIMHEHUI
115 XUMHUYECKHUX DJIEMEHTOB B MIEPUOJIAX U

rpymnmnax

XapaKkTeprucTUKa XUMHYECKOTO dJIEMEHTA
116 1o ero noJyioxkeHuto B [lepuoanueckoit
cucteme /I.11. MenpaeneeBa

3nauenue [lepuoauyeckoro 3akoHa 1
117 [Teproanueckoit CUCTEMBI XUMHUYECKHX

OJICMCHTOB JJI1 pa3BUTUA HAYKU U
IIPpaKTUKH

118 DJIEKTPOOTPULIATETBHOCTh XUMHYECKUX

9JICMCHTOB

119 KoBanenTHas nonsipHas cBs3b

120 KoBanentnas HemnosnspHas cBsi3b

121 HMowunas cBsa3b




DJNEKTPOHHBIE U CTPYKTYPHBIE (POPMYIIBI

122
BELICCTB
123 Kpucrannmaeckue u amop(HbIC BEIECTBA
124 Tunsl KPUCTATUITMYECKUX PEIIETOK U MX
XapaKTePUCTHKU
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB,
125 3aBUCUMOCTb CBOMCTB BEILIECTB OT COCTaBa
U CTPOCHUS
126 CreneHb OKUCIIEHUS
127 OKHCINTENHEHO-BOCCTAHOBUTEIHHBIC
peakuuu
128 XUMHUECKUE FITEMEHTHl — OKUCIUTEIN ’
BOCCTaHOBUTEIN
CocraBiieHue ypaBHEHUIN OKHCIUTEIBHO-
129 BOCCTAHOBUTEIBHBIX PEAKIIHI, METOT
3JIEKTPOHHOTO OajaHca
Bbruucrienus no ypaBHEHUSIM XUMHUYECKON
peaKIMu: KOJIMYEeCTBa BeIeCTBa, 00bEMa,
130 MAaccChbl 10 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, 00BEMY, Macce peareHTOB WIIH
MIPOAYKTOB PEAKIINU
Brrunciienus npocrenien MOJeKyJISpHOU
131 (bopMyJIBI BEIECTBA 10 U3BECTHBIM
MacCOBBIM JIOJISIM DJIEMEHTOB
132 O0o0mIeHre M cucTeMaTu3aIus 3HaHUH
133 Kontponsnas pabora Ne 5 o teme
«Ctpoenue aroma. XUMHAYECKast CBS3b»
134 PesepBHbIil ypok




135 PesepBHbIil ypok

136 Pe3epBHBIN ypok

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 136




9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara u(ppoBbIe
wn Tema ypoka Beero Kourpoibnble IIpakTnyeckue ilsyqemm :)lﬁ[()l;I;OBaTeJILHLIe
padoTshI padoThI pecypest
1 CtpoeHue aToMOB 1
[TocnenoBarenbHOCTh 3aMOTHEHUS
2 AJIIEKTPOHHBIX OPOUTANICH aTOMOB MaJIBIX 1
MEePHUOIOB
3 Oco0eHHOCTH 3aM0IHEHUS AIEKTPOHHBIX 1
opbOuTanelr aToMOB OOJIBIINX EPHUOJIOB
CrerneHb OKUCIICHUS U BAJICHTHOCTD
5 Bujapl XUMHUYECKOM CBSI3U 1
OOMEHHBIN U JTOHOPHO-aKIICITOPHBII
6 MeXaHHU3M 00pa30BaHUs KOBAaJICHTHON 1
CBs3U. MeXMOJIEKYIIsIpHBIE
B3aNMOJICHCTBHSA
TuIBI KPUCTATUIMYECKUX PELIETOK,
7 O0COOCHHOCTH CTPOCHHUS 1
KPUCTAJUTMYECKUX PEHIETOK
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT THUIA
8 KPUCTAJUTMYECKON pEeETKU U BUJIA 1
XUMHUYECKOU CBSI3U
9 Knaccudukanus XuMHUuecKux peakuui 1
0 Pa3JIMYHBIM TTPU3HAKAM
10 DHepreTuka XUMUYECKUX PEaKLUi. 1

TennoBoii 3QPeKT XUMUIECKOHN peaKIuu




11

3akoH ['ecca u ero cieacTBUs

12

BbruuciieHus o TepMOXUMHUYECKOMY
YPaBHEHUIO PEAKIIUU: TETLIOBOTO

s dekTa XUMHIECKON peakiuu Mo
KOJINYECTBY BELIECTBA, MACCE UITH
00BEMY TPOpPEArupoOBABIIETO HIIN
00pa30BaBIIIerocs BEIMIECTBA

13

14

[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakuuu. 3aKOH AEHCTBYIOLIUX Macc
Oueprus aktuBauuu. [lonstue o
karanuze. DepMeHTh. UTHTHOUTOPBI.

15

@DakTOpPBI, BIUSIOIINE HA CKOPOCTh
XUMHYECKON PEeaKINU

16

17

18

ITorsaTHE 0 XUMHUUECKOM PaBHOBCCHUH,
npuHuun Jle [latense

CDaKTOpBI, BJIMAOIIKWE HA COCTOAHHEC
XUMHYECKOI'O paBHOBECHUA.
HpOFHOBI/IpOBaHI/IC BO3MOXXHOCTHU
MPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ
B Pa3JIMYHEBIX YCIIOBUAX

OKHMCIUTENbHO-BOCCTAHOBUTEIbHBIE
peaxiuu

19

BaxHble OKHCIUTEIN U BOCCTAHOBUTEIIH.
HCpMaHFaHaT KaJlusa

20

CBolicTBa MPOCTHIX BEIIECTB —
METAIOB U HEMETAJIOB, KUCJIOT U COJIEH
— B CBETE IPEICTABICHHI 00




OKHCIINTCIBHO-BOCCTAaHOBHUTCIIbHBIX
p€aKknusax

[IpakTuueckas padora Ne 1. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TEME

21 «OKHUCIINTEIbHO-BOCCTAHOBUTENbHbBIE
peaxmm»
Kontponbnas padora Ne 1 mo teme

22 «OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKAHUS XUMHUSCKUX PEAKIIUI»

93 PactBOpeHue kak PU3NKO-XUMUYECKUI
nporuecc

24 DNEKTPOIUTHI U HEITEKTPOIUTHI

o5 Teopust MeKTPOTUTHUECKOM
JUCCOLIMALIUU

26 HonHoe npoun3BecHIE BOIBI.
Bopopoanslii moka3zatenb

97 DNEeKTPOIUTHYECKAs UCCOLUAINS
KHCJIOT, OCHOBAHHI U COJICH

28 Peakmuu nonHoro oomMeHa
CBolicTBa KHCJIOT, OCHOBAHUN U COJIEH B

29 CBETE MpeACTaBIeHU 00
3NEKTPOIUTUYECKOHN TUCCOLAINN

30 KadecTBeHHBIE peakIuy Ha HOHBI
[IpakTuueckas padora Ne 2. Pemenue

31 AKCIIEPUMEHTATBHBIX 3324 TI0 TEME
«DNEeKTPONUTHIECKAS TUCCOIHALIHSI

32 I'unponus coneit

33 Wonubie ypaBHEHUS THAPOIN3A COJICH




34

[IpakTuueckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«'unponus conen»

35

Brerunciienus Macchl NPOYKTa pEAKLIUI
10 U3BECTHOM Macce OJTHOIO M3
HCXOAHBIX BC€IICCTB, B3ATOI'O B BU/IC
pacTBOpa, COACPIKAIIETO ONPEICTEHHYIO
KOHIICHTPAIIUIO paCTBOPEHHOTO
BEIIECTBA

36

KonTtponpsHast padora Ne 2 o teme
«ONEeKTPONUTHYECKAsT AUCCOIUALIUS.
XUMHUYECKUE PEaKLUU B PACTBOPAX»

37
38

OO0m1as XxapakTepucTUKa HEMETAIIOB

OO01mas xapakTepuCTHKa raJlOreHOB

39

40

XUMHYECKHE CBOMCTBA IraJIOr€HOB.
XUMHYECKUE CBOMCTBA XJI0pa

XnopoBogopoa. CosisiHast KUCIO0Ta

41

[IpakTuueckas padbora Ne 4 o Teme
"TTosrydyeHune CoaTHOM KUCIOTHI,
u3y4yeHue e€ cBOICTB"

42

43

44

IToHsiTHE O KUCIOPOACOIEPHKAITUX
KHUCJIOTaX XJOpa U UX CONSAX
Brrunciienus o ypaBHeHUSIM

XUMUYECKUX PEaKUUi, €CIM OJJUH UX
peareHTOB J1aH B U30BITKE

Baxwuelimme coeMHEHU XJI0pa U UX
HaxO0XJEHUE B IPUPOJIE




OO0mmas xapakTepucTrka 3J1eMeHToB VIA-

45
TPYIIIBI
CtpoeHue u CBOWCTBA TPOCTOTO

46 BEIIIECTBA CEePBbl. AJUIOTPOITHBIC
MOJU(PHUKAILIH CEPBI

47 CepoBoiopor, CTPOCHI/IC, ¢dusnyeckue u
XUMHYECKHE CBOWCTBA

48 Okcupl cepbl

49 CepHucrast KuciaoTa u e€ coiu.

50 CepHas KucioTa u ee colu

51 IIpoMblIIIIEHHOE TTOTYYEHUE CEPHOM
KHCJIOTBI
HaxoxneHue cepbl U €€ COSTMHCHUHN B

59 npupojie. XMMHUYECKOE 3arpsi3HEHHUE
OKpYKaIOIIEH Cpelibl COETUHEHUSIMU
cepsl
Bbruunciienust Macchl IPOAYKTa PEaKIu

53 M0 U3BECTHON MaccoBOil (00BEMHOI)
none (%) ero BbIXoa OT TEOPETUIECKU
BO3MO>KHOT'O
Brruncnenust maccoBoit (00bEMHOIN)

54 noiu (%) BbIX0/1a TPOIYKTa PEAKIIUHU 110
U3BECTHOH Macce (00BEMY) HCXOTHOTO
BEIIIECTBA U MIPOIYKTA PEaKIHH

55 OO0m1as XxapakTepUCTUKa dJIEMEHTOB VA -
TPYIIIBI

56 A30T, pactipocTpaHeHHE B IPUPO/IE,

buznyeckue 1 XuMHUYECKHe CBONCTBA




AMMHaK, ero GuU3nIecKue 1 XUMHYECKHIE

57 .
CBOIiCTBa

58 Conu aMMOHUS
[TpakTrueckas padota Ne 5 o Teme

59 "ITonyuyenne aMMuaKka, H3y4eHHE €T0
CBOMCTB"

60 Oxkcunsrt azorta (I, 11, 111, IV, V)

61 A3oTuctas KucioTta. A30THas KUCIOTa

62 [IpompllIEHHOE MOyYEeHHE a30THOU
KHUCIIOTHI
Hurpatel u auTputhl. XUMH4eCKOE

63 3arpsi3HEHUE OKPYKAIOMIEH CPeIbI
COCAMHEHUSIMH a30Ta

64 ®docdop, aIOTPOITHBIE MOIUPUKAIIUH
docdopa

65 Oxcuabl pocdopa (111, V) u pochopnas
KHCTIOTa
[TonsTHE 0 MUHEPATBHBIX YIOOPEHUSX.

66 3arpsi3HEHUE IPUPOTHBIX BOTOEMOB
COeTMHEHUSIMU a30Ta u docdopa

67 VYraepon, ero alnjaoTponHble
Moau(UKAIIMU U CBOMCTBA
Oxcupl yraeposa, ux Gpu3sndeckue u

68 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE

po0JIeMbl, CBA3aHHBIE C OKCHUIIOM
yraepoaa (IV)




69

[IpakTuyeckue paboter Ne 6 o Teme
"ITonyuenue oxcuna yraepoaa (IV) u
W3y4YEHHE €ro CBOMCTB"

70

71

72

YroapHas KMCIIOTA U €€ COJIN
[TepBoHavabHBIC TOHATHS 00
OpPraHWYECKHUX BEIECTBAX KaK O
COCIMHECHUSX YIIIepo1a

[TpupoaHbIe HICTOYHUKH YTIEBOJIOPOIOB

H UX POJIb B 6BITy H IIPOMBIIIJICHHOCTH

73

TTousTiie 0 OMOTOTUYECKHU BAXKHBIX
OpPraHWYECKUX BEIECTBAX — KHUPaAX,
Oenkax u yriieBojax

74

75

Kpemnnii, ero ¢pusznueckue u
XUMHYECKHUE CBOMCTBA

Oxkcun kpemuus (IV), kpemuuenas
KHCIIOTA, CHIIUKATHI

76

77

78

bop. bopHas kucnora

[Tpaktunyeckas padora Ne7. Permenue
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TEME
«Baxnelmme HeMeTauIbl U UX
COEJITMHEHUS»

Boruncnenus maccol (00b€Ma; H.Y.)
NPOJIYKTa PeaKIMK MO JaHHOW Macce
(00BEMY) HCXOTHOTO BEIIECTBA,

COZICPIKAIILETO ONPEIeIEHHYI0 MACCOBYIO

JIOJTIO TIPUMECEN




79

KonTtponbnast padora Ne 3 o teme
«Baxuenime HeMeTaJUIbl U UX
COEIMHEHU

80

OO01m1ast XxapaKTepPUCTHKA XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB HA OCHOBaHHH
ux nonoxenus B [ICXD I.U.

Meupeneena

81

82

83

Mertamist A- u b-rpynn

MeTtamnnueckasi CBsI3b U MeTaJNINYECKas
KpUCTaJUIMYECKasl peiéTka. 3aBUCUMOCTh
(UBUYECKUX CBOMCTB METANIOB OT
CTPOCHHUSI KPUCTAILIIOB

O6H_[I/Ie XHMMHYECKHE CBOMCTBA METAJIJIOB

84

85

86

OO6mrme crnocoObI MOTyYeHHsI METAJUIOB,
MeTairyprust. CruiaBbl

DJEeKTPOJIN3 PaCIUIaBOB U PAaCTBOPOB
coJiel Kak OJIH U3 CIIOCOOOB MOTY4YEHUS
METaJIOB

Berauciienus mo ypaBHeHUSIM
3JIEKTPOJIM3a PacIlIaBOB U paCTBOPOB
BEILIECTB

87

88

89

ITonsiTue 0 KOPPO3UU METAIIOB
Brraucnenus cocraBa cMeceit ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHUU

Paznuunbie TUIBI BEIUMCIIEHUH 110
YPaBHEHUSIM XUMHUYECKUX PEaKLUN

90

Mertamibl A-rpynmn. [l{enounsie MeTamibl




01 Haxoxnenue B npupoae. CoiicTBa
HIEJIOYHBIX METAIIJIOB

92 Oxcupl ¥ TUAPOKCHIBI HATPUS U Kallus

93 IllenoyHO3eMeIbHBIC METAIIBI

94 Baxneime coeTMHSHNS KBNS,
CBOMCTBA, IPUMEHEHHUE

95 JKEcTKkoCTh BOIBI U CIIOCOOEI €6
yCTpaHEeHHs
[TpakTuueckas padora Ne 8 o reme

96 "YEcTKoCTh BOIBI M METOEI €€
ycTpaHneHus"

97 AmoMuHUH

98 AMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHUIA ATFOMUHUS

99 OO6mias xapakTepucTuka MeTaJuioB b-
rpyni (Mo6OYHBIX MOATPYIII)

100 [lepBoHauaNbHBIE IPECTABICHHS O
KOMIUICKCHBIX COSIMHCHUSIX

101 Menn u cepebpo

102 [IpencraBiaenust 06 aMMHAYHBIX
KOMIUIEKcax cepedpa u Meau

103 Huak

104 AMdoTepHbIe cBONCTBA OKCHIA U
TUAPOKCHUIA IMHKA

105 Kenezo

106 Oxcunsl, THAPOKCHIBI U conu xene3a (I1)
u xxenesa (I1I)




107

YyryH u cTajb — CIUIAaBbI XKele3a

108

109

110

[Tpaktuueckas padota Ne 9. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxkneinue MeTajbl U UX
COCIMHCHMUS

Brrancnenus cocraBa cMecei ¢
HCIIOJIb30BAHUEM PEIICHUS CUCTEM
ypaBHEHU U

Paznnunble TUITBI BEIYUCICHUN 11O
YPaBHEHUSAM XUMUYECKHUX PeaKLui

111

KonTtponpHast padora Ne 4 o teme
«BaxkHeuiime MeTauibl U UX
COEIUHEHU S

112

113

besomacHoe ncnoib30BaHNEe BELIECTB U
XUMHUYECKHUX PEAKIHM B ObITY

HoBeie maTepuansl 1 TEXHOJIOTUU.
IIprHIMIIBI «3ENEHON XUMUK)

114

115

116

117

XuMUs 1 310pOBbE

XUMHUUYECKOE 3arpsA3HEHNUE OKPYKAIOIIEH
cpensl. [loHsTre o npeaenbHO
JlOHyCTI/IMOI\/JI KOHIIGHTpaIII/II/I BCIIIECTB
(ITAK)

DKoNoru4ecKkue npoOIeMbl, CBSI3aHHBIE C
COEMHEHUSIMHU YIJIEPOJa, a30Ta, CEPBHI,
TKETBIX MeTaJ'[J'[OB.POJ'Ib XNUMHUHU B
pelIeHnH SKOJIOTHIECKUX TTPOOIeM

[lepronnueckuii 3aKOH U
Ilepronnueckas cucTeMa XUMHUYECKHUX




9JICMCHTOB B CBCTC TCOPHUU CTPOCHUA
aToMa

118

119

120

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHWYCCKHUX JJIEMCECHTOB U UX
COCIMHEHUH B IIEPUOJAX U IPYIIIAX

CTpoeHue BellecTBa B TBEPAOM, KUIKOM
¥ Ta3000pa3HOM COCTOSIHMH. BuibI
XAMHUYECKON CBA3U

Knaccudukanuss XaMUYECKHX peaKIui
10 Pa3JIMYHBIM ITPU3HAKAM

121

[IporHo3upoBanue BO3MOKHOCTH
IIPOTEKaHUsI XMMUUYECKUX MpEeBpallieHui
B Pa3JIMYHBIX YCIIOBHSX Ha OCHOBE
IPEeCTaBICHUN XUMUYECKON KMHETUKHU U
TEPMOJIMHAMUKH.

122

XUMHUYECKUE PEAKIIUU B PACTBOPAX.
I'maponus conen

123

124

CBolicTBa KHCJIOT, OCHOBAaHUM M COJICH B
CBETE MpeACTaBICHUM 00
ANEKTPOIUTUYECKON AUCCOIUALINH

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE
peakuuu. JNEeKTPOIIN3.

125

[IpakTuueckas pa6ora Ne 10. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«XUMHUYECKUE PeaKIum»

126

[TpakTrueckas padorta Ne 11. Pemenue
SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME




((MeTaJ'IJ'IBI, HEMCTAJJIBI U UX

COC/IMHEHUSD)
127 PesepBHblil ypok 1
128 PesepBHBIIT ypok 1
129 PesepBHblil ypok 1
130 PesepBHBIIT ypok 1
131 PesepBHbIil ypok 1
132 PesepBHbIit ypok 1
133 PesepBHEIi ypok 1
134 PesepBHbIit ypok 1
135 PesepBHEIi ypok 1
136 PesepBHbIit ypok 1
OBUIEE KOJIMYECTBO YACOB I10 136 11

I[TPOTPAMME







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOMOBPA3OBATEJBHOM [TIPOI'PAMMOBI

8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJabTAThI 0CBOEHHS OCHOBHOM
NpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOTI'0 00111€er0 00pPa30BaHUA
pe3yjabTara
1 ITo Teme: «IlepBoOHaYanbHbIE XUMHYECKUE TTOHITUSD)
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTHUN: aTOM, MOJEKYJa,
XUMHUYECKUN AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, CMECh
(omHOpOIHAS U HEOJAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIeCTBa, MOJb, MOJISIpHAs Macca,
1.1 MaccoBas 10Jisi XMMUYECKOT0 3JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00BEM,
XUMHUYECKasl peakiusi, KIacCUPUKALMs PEaKIni: peakiui COCIUHCHHUS,
peaKIMy Pa3joKEHUs, PEaKIUu 3aMEIICHUs, peakiuu OOMEHa, K30- U
SHIOTEPMHUUYECKUE PEAKINK, TEIUIOBOH 3(PQeKT peakmuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MIPOLIEHTHAs! KOHIICHTPAIlHs) B paCTBOPE
12 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKMX TOHATHH W
' MPUMEHSITH 9T TIOHSATHUS TIPU OTIMCAHUN BEIIECTB M UX TMPEBpaIICHUAN
13 UCIIONIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY [JJS COCTaBI€HUS (HOpMYyI
' BEIIIECTB U YPaBHEHUN XUMHUYECKUX peaKInui
14 PacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHSI MAacChl BEIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJICKYJISIPHOTO YY€HHsI, 3aKOHAa ABOTaApO
15 OTPEIETSATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHMSIX
16 KIaCCU(UIIUPOBATh XUMHUYECKHE peakiuu (10 YHUCIYy U COCTaBy
' YYaCTBYIOIINX B PEAKIIUH BEIIECTB, IO TETIOBOMY PHEKTY)
1.7 BBIYHCIIATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB
18 BBIUUCIISATH MAacCOBYIO JONIO0 XHMHUYECKOTO J3JIeMeHTa Mo (dopmylie
' COEINHEHNS,
1.9 BBIYHCIISITH MAaCCOBYIO JIOJIO BEIIIECTBA B PaCTBOPE
110 MPUMEHSTh €CTECTBEHHOHAyYHBbIE METOJbI MO3HAHUS — HaOIOJeHHeE,
' U3MepeHne, MOIETUPOBAaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICJIEHHBIH )
2 ITo Teme: «BaxHeimme NpeCTaBUTENIN HEOPTaHUYECKUX BEILIECTB)
21 PacKpbIBaTh CMBICT OCHOBHBIX XMUMHYECKHX TOHSATHN: OKCHJ, KHCIIOTa,
' OCHOBAHHE, COJIb
99 ONpeNeNsaTh MNPUHAMJICKHOCTh BEIIECTB K ONpEaeIEHHOMY Kiaccy
' COCIMHEHHH 10 popMyITam
2.3 KJIacCU(PUITMPOBATh HEOPTAHNYECKUE BEIIECTBA




2.4

XapakTepu30BaTh (OMUCHIBAaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, OATBEPKasi ONMCAHUE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOLIUX XUMHUUYECKUX PEAKLIUM

2.5

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaYECTBEHHOI'O
COCTaBa, BO3MOJKHOCTM IIPOTCKAHMS XUMHUYECKHUX IPEBpallCHUN B
Pa3IMYHBIX YCIOBUSIX

2.6

2.7

ClIeZIoBaTh ~ MpaBHJaM  TOJb30BAHUS  XUMHUYECKOW  IMOCYIAOH U
1abopaTopHEIM 00OpYJIOBaHWEM, a TakKKe NpaBHIaM OOpamieHus ¢
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSAMU IO BBIIOJHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHHIO M COOMpaHHIO
ra3o00pa3HbIX BemiecTB (BOAOpPOJa M KHCIOPOAA), NPUTOTOBJICHUIO
pacTBOPOB C OIPENEIIEHHOW MAacCOBOH JI0JIEH PacTBOPEHHOTO BEIIECTBA,
TUTAHUPOBATh U TPOBOJAWTH  XUMHYECCKHE AKCIIEPUMEHTBHIIO
pacro3HaBaHHUIO PACTBOPOB ILEIOYEH U KUCIIOT C TIOMOIIBI0 WHAUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHX U APYTUe)

IIPOBOJIUTH PACUETHI 10 YPABHEHHUIO XUMUYECKOUW peaKkIuu

3.1

3.2

[To Teme: «llepuonnueckuit 3akoH u Ilepuonuyeckas cucrema
xumuueckux oanemeHToB J[. WM. MenneneeBa. CTpoeHue aToOMOB.
Xumuueckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIE peakuuun»

PacCKpbIBaTb CMBICII OCHOBHBIX XHWMHUUYCCKHX TMOHATHHN: AApO aroma,
3J'IeKTp0HHBII>i clIon aToMa, aToOMHas Op6I/ITaJ'H>, paanyc aToMa, XUMHUYCCKaA
CBs3b, noJrsapHasd n HCIOJISIpHAaA KOBAJICHTHAaA CBA3b,
SJICKTPOOTPUIATCIIBHOCTb, HOHHAA CBA3b, MOH, KaTUOH, aHUOH, CTCIICHb
OKHCJICHHUA

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC 3JICMCHTEI

3.3

ONHKCHIBATh W XapakTepu3oBaTh TabmmuHylo (opmy Ileproamueckoit
CHUCTEMBI XHMHYECKHX DJJIEMEHTOB: pa3iNuaTh TIIOHSATHS «TJIaBHAs
noarpynna (Arpymnmna)» u «odounas noarpynna (brpynmna)y, «vmansie» u
«OOJIBIIINE» IEPUOJIBI

3.4

packpbiBaTh cMbIcn  [lepuogmueckoro 3akonHa JI.M. MeHnneneesa:
JAEMOHCTPpHUPOBATL IMOHHUMAHUEC HepnogmquKoﬁ 3aBHCHMOCTH CBOWCTB
XUMHWYCECKHUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepHOHquCKOﬁ CHUCTEMCE

3.5

COOTHOCHTbH 0003Ha4YeHUs1, KOTOpbIe uMeroTcs B Tabmuie «llepuonnyeckas
cucrema xuMuueckux osieMeHtoB /.M. MeHneneeBa» C 4YHMCIOBBIMHU
XapaKTepUCTUKAMU CTPOCHHSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U
3apsa AApa, oOllee 4YHCIO JJIEKTPOHOBH pacHpeleleHHe HX MO0
AIIEKTPOHHBIM CJIOSIM)

3.6

OmnpeaACIAATh CTCIICHb OKUCIICHUS 3JIEMCHTOB B 6I/IHapHBIX COCOAUMHECHUAX

3.7

ONpeNeNsiTh BUJ XUMHUYECKOW CBS3M (KOBICHTHass M HOHHAs)B
HEOPraHUYECKUX COECIUHEHUSAX




9 KIIACC

Kox
NpoBepPsieMOro
pe3yJbTara

1

11

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

ITo Teme: «BGH_IGCTBO " XUMHUYCCKad pCaKkuus»

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHMX IOHATHI:  pacTBOD,
JJEKTPOJIUTBI, HEIIEKTPOIUTHI, JIEKTPOJMTHYECKAS  JUCCOLMALIUA,
peaKiMu HWOHHOTO OOMEHa, Karaau3aTop, XWMHUYECKOE paBHOBECHE,
oOpaTuMbIe U HEOOPATUMBIE PEaKIIMH, OKACIHTEILHOBOCCTAHOBUTEIHLHBIC
peakuuu, OKUCIHUTENb, BOCCTAHOBUTEIb, OKHUCICHUE U BOCCTAaHOBJICHUE,
ajtoTponwsi, aM(QOTEPHOCTh, XMMHYECKas CBS3b (KOBAJICHTHAs, NOHHAS,
METaJIJIN4ecKasi), KpHUCTaJUIMuecKas peméTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peakuuu

1.2

13

1.4

HIUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHSATUHA U
MIPUMCHATDH 3TU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHICHI/Iﬁ

COCTaBJIATh YPABHEHUSI JJICKTPOJUTHUYECKOW JHUCCOLMUAIMH  KHUCIIOT,
1IeJI0YeH U COJICH, MOJIHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIIMA HOHHOTO
oOMmeHa

PacCKpbeiBaTb CYHMIHOCTb OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MoCpeACTBOM COCTABJICHUS 3JICKTPOHHOT'O OaaHca dTUX peaKHI/Iﬁ

1.5

2.1

IIPOBOJIUTH PACYETHI 10 YPABHEHHUIO XUMUYECKOUN peaKIuu

IIo Temam: «Hemetannpl M HX CcOeOUMHEHUS» H «MeTamapl U HX
COCOAUHCHUS

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME W CHEHU(PUIECKUEC XUMHUECKHE
CBOMCTBA MPOCTBIX M CIOXHBIX BEUIECTB, IOATBEPKJAs OINHCAHUE
MpUMepamMu MOJIEKYJISIPHBIX M HMOHHBIX YPaBHEHHMH COOTBETCTBYIOIIMX
XUMHUYECKUX PeaKui

2.2

COCTaBJIAATb YPaBHCHUA peaKuHﬁ, IMOATBCPKAAIOIMUX CYHICCTBOBAHUEC
T€HETUYECKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

2.4

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHMS,
BO3MOXHOCTH TPOTEKaHUS XHWMHYECKHUX MPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX

cleoBaTh  MpaBWJIaM  [OJIb30BAHUS ~ XHUMHYECKOH  MOCyaol U
1abopaTopHBEIM 00OpYJOBaHWEM, a TakKe NpaBHIaM OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBHHM C WHCTPYKIHMSIMH IO BBIIIOJHEHUIO
7a00paTOPHBIX XWMHYECKHX OIBITOB IO TOJYYCHHIO M COOMPAHHIO
ra3z000pa3HbIX BEHIECTB (aMMHUaKa M YTJIEKUCIIOTO rasa)

2.5

MMpOBOAUTDH pcCaKknuu, MOATBCPIKAAIOIINC Ka4eCTBEHHBIN COCTaB
Pa3IMYHBIX BELIECTB: PACIO3HABATh OIBITHBIM IyTEM XJIOPUA-, OPOMHI,
noaua, kapoonart, hocdar, cunukar, cyiabhar, TUAPOKCHINOHBI, KATHOHBI




AMMOHMUS, HOHBI H3YYCHHBIX MCTAJUIOB, MPUCYTCTBYIOIIHWC B BOAHBLIX
pacTBOpax HCOPraHU4CCKNX BCIICCTB

3 ITo Teme: «XuMHS U OKpYXKaroLas cpeaay
31 pacKkpbIBaTh CMBICI OCHOBHBIX xuMuueckux noHstuid: [IJIK BemectBa;
' KOPPO3HsI METAJIIOB
MPUMEHATH OCHOBHBIE OTNEPALIMHU MBICIUTEIBHONU ACATEIHLHOCTH — aHAIN3
U CHHTE3, CpaBHEHHE, O0O0O0OIIeHUEe, CHUCTEMATH3allUI0, BBISIBICHUC
3.9 MPUYMHHO-CJICACTBEHHBIX CBS3€d — IS WU3YYCHHUS CBOWMCTB BEIICCTB U

XUMHYECKMX pPEaKIMH; EeCTeCTBCHHOHAYYHbIC METOJbl TO3HAHUS —
HaOJroICHNE, U3MEPEHUE, MOACIHPOBAHUE, YKCIEPUMEHT (peasbHBIA U
MBICJICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kox
1

IIpoBepsieMblii 3JIeMEeHT COIePKAHUS

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

11

1.2

[Ipenmer xumuu. Posib XMMUM B KU3HU YeJIOBEKa. XUMHS B CUCTeMe HaykK. Tena u
BemiecTBa. Gu3nUecKrue CBOMCTBA BEIIECTB. ATrperaTHOe COCTOSIHUE BEIIECTB

ITonsaTue o Merodax IMO3HAHUS B XUMHMU. UHCTBIE BEIIECTBA M CMECH. Crioco051
Pa3aciICHUsA cMmeceit

1.3

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE AIeMEHThl. CUMBOJIBI XUMUYECKUX AJIIEMEHTOB.
[Ipoctblie u cioXKHBIE BEIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

14

1.5

1.6

XumMuueckas Q)opMlea. BajeHTHOCTP aTOMOB XHMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrnocurenpHas aroMmHas macca. OTHOCHTCILHAS
MOJICKYJIIpHas Macca. MaccoBas 011 XHMHYSCKOIr0o 3JIEMCHTA B COCJUHCHUU

KonnuectBo BemecTBa. Moiib. MonsipHas macca. BzauMocBsi3b KOJIMUECTBA, MACCHI
U 4YKCia CTPYKTYPHBIX €IMHHUII BemiecTBa. Pacuérel mo Qopmynam XUMHYECKHX
COeTUHEHUN

du3znueckue 1 XMMUYECKUE SIBJICHUS. XUMHUYECKast peaKknug u ec ITPU3HAKH. 3akoH
COXpPAaHCHUSA  MACChl  BCHICCTB. XHMUYECKHUE YpaBHCHHA. KJ'IaCCI/I(I)I/IKaI_II/I}I
XUMHUYCCKUX peaKI_II/Iﬁ (COG,I[I/IHCHI/I}I, Ppa3JI0XKCHUA, 3aMCIICHN A, 06MeHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOM MOCYIOW, ¢ MpaBHIAMH
paboTHI B 1a0OpaTOpPUU U MPpUEMaMH 00paIlieHus ¢ J1abopaTOPHBIM 000PYI0OBaHHUEM,
U3yyeHHe M OnmucaHue (U3NYECKUX CBOWCTB 00pa3lloB HEOPTaHUYECKUX BEIIECTB,
HaOmoaeHne (u3nyeckux (IUIaBJIeHUE BOCKA, TasHUE JIbJIa, pacTHpaHHE caxapa B
CTyNKEe, KUIEHMEe W KOHAEHCAIMs BOJbI) M XHUMHYECKUX (TOpEHHE CBEYH,
MPOKAJIMBAHUE MEIHOW MPOBOJIOKH, B3aUMOCHCTBUE Mella C KUCIOTOMN) SIBICHUH,
HaONlloJIeHWe U ONHCaHWE TMPU3HAKOB MPOTEKaHUS XUMHYECKHX peakuui
(paznmokeHue caxapa, B3aUMOJEHMCTBHE CEpHON KHCIOTHI C XJIOpUIIOM Oapus,
pasznoxxenue tunpokcuga meau(ll) mpu HarpeBaHuM, B3aUMOJCHCTBHE JKelle3a C
pactBopom cosu Meau(ll), m3ydenne crmocoOOB pa3ieeHus cMecei (C MOMOIIBIO
MarHuTa, (QWIbTpOBaHME, BBIIApUBaHWE, AUCTWUIALUSA, Xpomarorpadus),
MIPOBE/ICHUE OYUCTKH MOBAPEHHOM COIM, HAOIOJCHHE M ONHCAHUE PE3yJIbTaTOB
IIPOBEJICHUS ONBITA, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChl, CO3/aHUE
MOJIENEN MOJIEKYJ (ILIapOCTEPIKHEBBIX )

Baxuerive npencTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Boznyx — cmech razos. Cocras Bozayxa. Kucinoposa — 31eMeHT U IPpOCTOE BEILECTBO.
Haxoxnaenue kucnopoza B npupoe, Gu3ndeckue i XuMUYecKie CBOMCTBa (peakuuu
ropenus). Okcunpl. [Ipumenenue kuciaopoaa. CrocoObl MOMyYEHUsT KUCIOPOJa B




nabopaTopuu U mpombinuieHHOCTH. KpyroBopoT kucinopona B npupoge. O30H —
AJUIOTPONHAA MOIUPHUKALMS KUCIOPOIa

2.2

2.3

2.4

TernoBoit A3PPeKT XUMUIECKOH peakunun, TEPMOXUMHUECKUE ypaBHEHHUS, SK30- H
SHAOTEPMHUUYECKUE pPEaKIUHU. TOIUIMBO: Yrojib W METaH. 3arpsi3HEHUE BO3AYXa,
yCUJICHHE TapHUKOBOTO 3 (ekTa, pazpylieHne 030HOBOTO CIOs

Bogopon — snmemeHT M npocrtoe BemecTBo. HaxokneHue Bomopona B NPUPOZE,
¢bu3nyeckrue 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOObI nostyueHus. Kuciorst
U COJIU

Mousipabiii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YpaBHEHUSIM

2.5

®dusnueckue cBoiicTBa BoJbl. Bona kak pactsopurens. PactBopel. Hacklennsie u
HEHACBIICHHBIE pPACTBOpBbI. PacTBOpMMOCTBH BellecTB B Boxe. MaccoBas [0JIs
BELIECTBA B pacTBOpE. XMMHUUECKHE CBOMCTBA BO/ibl. OcHOBaHUs. Poib pacTBOpoB B
IIPUPOAE€ M B JKU3HMU YelnoBeka. KpyroBopoT BoAbpl B HpHUpPOAE. 3arps3HEHUE
IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ

2.6

Knaccudukanms neoprannueckux coequuenuid. Oxcupl. Kinaccudukaius okCHIoB:
cosieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM()OTEpPHBIE) M HecoieoOpas3yroume.
Homenxiarypa okcunoB. ®Pusndeckue W XMMHYECKHE CBOMCTBA OKCHJIOB.
[TomyyeHue okcu10B

2.7

2.8

2.9

OcnoBanus. Knaccudukaius ocHOBaHUM: IMIETOYM U HEPACTBOPUMBIE OCHOBAHUA.
Homenkmarypa ocHoBaHuii. DPU3MYECKHME U XUMHUYECKHE CBOMCTBA OCHOBAHHUIA.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukarmus kucnor. Homenknatypa kuciaor. Dusznueckue u
XMMHUECKHE CBOMCTBA KHCIOT. Psg aktuBHoctM MetamoB H.H. bekerosa.
[Tonyyenue kucimor

Comu. Howmenknarypa coneil. ®dusnyeckue M XMMHYECKHE CBOICTBA COJIEH.
ITony4yenue conen

2.10

2.11

I'enermueckas CBA3b MCXKY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHeHl/If/'I

XUMHUYECKUH IKCIIEPUMEHT: Ka4eCTBEHHOE OIpe/IeTICHHE COAepKaHMsI KUCIOPO/ia B
BO3/yXe, MOJIyueHne, coOupaHue, paclio3HaBaHUE U U3y4Ye€HUE CBOMCTB KUCIOPO/a,
Ha0JTI0ICHNE B3aUMOJICHCTBHS BEIIECTB C KHUCIIOPOJIOM M YCIIOBUS BOSHUKHOBCHHUS U
MpeKpalieHus TopeHus (Tmokapa), 03HaKOMIICHHE ¢ 00pa3IiaMy OKCHIIOB M OTIHCaHUE
UX CBOWCTB, ITOJTy4eHHe, COOMpaHne, paclio3HaBaHUEe M U3yUeHHE CBOWCTB BOJOPOIa
(ropenue), B3aumojeicTBue Bomopoma ¢ okcwaoM wmeau(Il)  (Bo3mokHO
HCIOJIb30BaHNE BUICOMATEPUANIOB), HAOIOIeHHE 00pPaA3IIOB BEIIECTB KOJTUYECTBOM
1 ™monb, wHccnenoBaHWE OCOOCHHOCTEH pacTBOPEHHUs BEIIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, MIPUTOTOBJICHHE PACTBOPOB C OMpPENEIEHHON MacCOBOW Jomeit
pacTBOPEHHOTO BEIIECTBA, B3aWMOJACWCTBHE BOABI C MeTAIaMH (HATPHEM W
KaJIbIIFEM ) (BO3MOYKHO HCIIOJIB30BaHKUE BUIEOMATEPHUAIIOB), OTIPEICIICHUE PACTBOPOB
KHCIOT W IIEeNIoYeil ¢ TMOMOIIBI0 WHAWKATOPOB, HCCIIeNOBaHUuEe 00pa3IoB
HEOPTaHMYECKUX BEIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJICHUE U3MEHEHUS OKPACKU
WH/INKATOPOB B PACTBOpaxX KUCIOT M HIEIOYEH, N3ydeHHE B3aUMOJICHCTBUS OKCUIA
menu(Il) ¢ pacTBOpoM cepHOW KHCIOTHI, KHUCIOT C METaLIaMH, PEaKIui




HEUTpaIU3aliy, IIO0Jy4CHHE HEpPaCTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOIO
MeTajula JpYruM U3 pacTBOpPa COJIM, PELIECHHUE DKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeME
«BakHelnue K1accel HEOPraHUYECKUX COCIUHEHUI»

IIepnonnueckuit 3akoH U [lepuoanueckas cucteMa XMMUYECKUX 31eMeHToB [[.1.
MenneneeBa. CtpoeHue aToMOB. XUMHUUYecKas CBsI3b. OKUCIUTENbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUU

3.1

3.2

3.3

3.4

3.5

IlepBble MONBITKM KiacCH(UKALUU XUMHUYECKUX 3JeMeHTOB. IloHsATHe o rpymnmax
CXOAHBIX 3JEMEHTOB (LLENOYHbIE M IIEIOYHO3EMEIbHbIE METAJIbl, I'aJOTEHBI,
WHEpPTHBIE Ta3bl). ODJEMEHThI, KOTOphIE O00pa3yloT amM{QOTEpHbIE OKCHUIBl H
TUJIPOKCH/IbI

Ilepuonuueckuit 3akoH. Ilepuogmueckas cucteMa XUMHYECKUX 3iemeHToB J[.U.
MenneneeBa. Koporkonepuonanas u jmHHONepuoaHas ¢opmbel [leproamdeckoit
cucTeMbl XMMHYecKux »dyeMeHToB J[.M. Menneneesa. llepuoasl u rpynmsl.
@U3NYECKUI CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIbI AJIEMEHTA

Crpoenue aromoB. CoctaB aTromMHbIX saep. M3orombl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YeK aTOMOB  MepBbIX 20 XMMHUYECKHUX  DJIEMEHTOB
Ilepuonuueckori cucrembl J[.M. MenaeneeBa. XapakTepuUCTHKAa XUMHYECKOTO
3JIEMEHTA MO ero noioxenuto B [lepnoauueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTH  H3MEHEHHs paadyca aTOMOB XMMMUYECKHUX  DJJIEMEHTOB,
METANINYECKUX U HEMETAJUIMUECKUX CBOWMCTB IO IpyNIaM M NepuojaM. 3HA4eHHE
ITepunonnueckoro 3akoHa u Ilepuoanueckol CUCTEMBbI XUMUYECKHUX DJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M. Mennenees — y4€HblIl U IpayKJaHUH

XuMu4decKas CBA3b. KoBanenThas (HOJ'I}IpHa}I 151 HCHOJ'IHpHaSI) CBA3b.
9J'IeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHUYECKHUX 3I€MEHTOB. FloHHAas CBA3b

3.6

3.7

Crenenp oxwuciacHusI. OKHCIUTEIHLHOBOCCTAHOBUTEILHEIC pCaKkuuu. Hpoueccm
OKHCJICHUS U BOCCTaHOBJICHUA. OKUCIUTEIN U BOCCTAHOBUTEIIN

XUMUYECKUH IKCIIEPUMEHT: U3ydeHrne 00pa3IioB BEIIECTB METANIOB U HEMETAILIOB,
B3aUMO/ICHICTBUE THIPOKCU/IA IIUHKA C PACTBOPAMHU KHUCIIOT U IIEJI0UEl, TPOBEICHHE
OTIBITOB, WILTIOCTPUPYIOIIHNX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
(TropeHue, peakinu pa3ioKeHUs, COCTUHECHHS )

9 KIIACC

Kon
1

11

IIpoBepsieMblii 3JIEeMEHT COAePKAHUS
BemecTBo 1 xumnueckas peakuus. [loBropenue

Ilepuognueckuii 3akoH. Ilepmonnueckas cucrteMa XUMHUYECKUX 3jieMeHTOoB [I.W.
Mengeneea. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOICTB
XUMUYECKHX JJIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAUs, KAIBLH U UX COCIUHEHUIN
B COOTBETCTBHH C IIOJIOKEHUEM 2JIEMEHTOB B [leproaudeckoli cucreMe U CTpOCHUEM
MX aTOMOB




1.2

13

14

1.5

CtpoeHue BeIecTBa: BUAbl XUMUUECKON CBSI3U. THUIBI KPUCTAIUIMUECKUX PELIETOK,
3aBHCHUMOCTb CBOWCTB BEUIECTBA OT THIIA KPUCTAJUIMYECKOM PEHIETKH M BHIA
xumuyeckoi cBs3u. Kiaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKHX BEILECTB
(MexyHapoJHasi M TpUBHAJIbHASA). XUMHUECKUE CBOMCTBA BELIECTB, OTHOCSIIUXCS
K pa3JMYHbIM KJIacCaM HEOPraHMYECKUX COCIUHCHMM, TI€HETUYecKass CBs3b
HEOPraHUYECKUX BEIECTB

Knaccudukanuss XMMUYECKUX PEakuid M0 Pa3jIMvHBIM MpHU3HAKaM (TI0 YHCIy U
COCTaBY yYaCTBYIOIIIUX B PEAKIIUH BEIIECTB, IO TEIIOBOMY 3P KTy, 110 N3MEHEHHUIO
CTENeHe OKMCIICHUS XUMHUUYECKHX JJEMEHTOB, MO OOpPaTHUMOCTH, IO YYacCTHIO
KaTanu3aTopa). DK30- M SHAOTEPMUUYECKHUE PEAKIIUU, TS PMOXUMUYECKUE YPABHCHHUS.
IToHsiTHE O CKOPOCTH XUMHUUYECKON peaKIIuu

ITousitne 00 O6paTI/IMBIX n H606paTI/IMI>IX XUMHUYCCKHUX PCAKIHAX. ITonsaTtue o
TOMOT'CHHBIX H TI'CTCPOI'CHHBIX PCAKLUAX. IlonsTHE O XMMHUYECKOM PaBHOBCCHH.
CDaKTopBI, BJIIMAIOIIUEC Ha CKOPOCTb XHUMHYCCKOH p€akKiiuku W II0JIOXKCHHC
XUMHUYCCKOT'O paBHOBCCHA

OKHCIUTEIIFHO-BOCCTAHOBUTEIIBHEIC pc€akuunu, I-)JIGKTpOHHI)IfI OaaHc
OKHCJIUTEIHLHO-BOCCTAHOBUTEIILHOM pCaKIuu. CocraBienne ypaBHCHI/Iﬁ
OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKI_[I/Iﬁ C HCIIOJIBb30BaHUECM METOAda
QJICKTPOHHOI'O OanaHca

1.6

1.7

Teopust 3NEKTPONUTUYECKON AMCCOIMALMU. OJEKTPOJIUTHI U HEIIEKTPOJIUTHI.
KaTI/IOHBI, aHNOHBI. MeXaHu3M aucconranuu BCHICCTB C PA3JIMYHBIMHU BUAAMU
xuMuyeckoi cBs3u. CreneHb aucconuanuu. CuiibHbIE M cialble 3JIEKTPOJIUTHI.
Peakiun noHHOro oOMeHa. YCIIOBHS NPOTEKAaHUS pPeaKkUuii HOHHOro OOMeHa,
IIOJIHBIE M COKpAIlEHHbIE MOHHBIE YpaBHEHMsI peakuuid. CBOWCTBa KHCIIOT,
OCHOBAHMU U COJIEH B CBETE MPEACTABICHUHN 00 3IEKTPOIUTHUECKON JUCCOIMALIUY.
KauectBeHHble peakiiuu Ha MOHBL. [IoHATHE O TMApPOIM3E Conen

XUMHUUECKUH HKCIIEPUMEHT: 03HAKOMJIEHHE C MOJEJIIMU KPUCTATNTHYECKUX PEIIETOK
HEOPraHMYECKUX BEIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa 1 aluMasa), CII0KHBIX
BEIIECTB (XJIOpHUJa HATpUA); UCCIEI0BAHHE 3aBHCUMOCTH CKOPOCTH XUMHYECKOH
peakuuu oT BO3ICUCTBUS Pa3INYHbIX (baxTopoB; UCCIIEJOBaHNE
3JIEKTPOIPOBOJHOCTH PAcTBOPOB BEIIECTB, MpoIecca JUCCOLUALUU  KHUCIOT,
nienouel U cosieil (BO3MOXKHO HCIOJIb30BaHUE BUJEOMATEPHANIOB); MPOBEICHHE
OTBITOB, WJUIIOCTPUPYIOLIUX MPHU3HAKU MPOTEKaHUs PEaKIUil MOHHOrO OOMeHa
(oOpa3oBanue ocajka, BBIJCIICHHE Ta3a, O00pa3oBaHWE BOJBI); OIBITOB,
WIUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTENbHO-BOCCTAHOBUTENIBHBIX  pEaKLui
(ropeHue, peakIMH pa3ioKeHUs, COCIUHEHHS); PACIO3HABAHUE HEOPTaHMYECKUX
BEIIECTB C IIOMOIIBIO  KAUECTBEHHBIX pEaKUMH Ha  HOHBI,  peEIICHUE
SKCIICPUMCHTAJILHBIX 3a1a4

Hemeramie! 1 ux COCOAUHECHUA

2.1

OO6mmas xapakTepucTika ramoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTePHBIC
creneHn okucieHus. CtpoeHue u (u3HuUecKUe CBOMCTBA MPOCTHIX BEIIECTB —
rajoreHoB. XWMHYECKHE CBOMCTBA Ha TMpuMepe xjopa (B3aUMOJCUCTBHE C
MeTaJlJlaMHM, HeMeTajulaMy, Iienodamu). Xnoposogopon. ConsHas KucloTa,




XUMUYECKHE CBOMCTBA, IIOJy4YeHUE, IpuUMeHeHue. [lelictBue Xjopa H
XJIOPOBOAOPOJA HA OPraHU3M 4eJIoBeKa. BaxkHelne XJI0puapl U UX HaXOKICHHUE B
pupoze

2.2

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmsl. OcoOeHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3MYECKHe CBOMCTBA MPOCTHIX
BEILECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAUDUKAIIMU KUCIOPOJAa U CEPHI.
Xummnueckue cBoicTBa cepbl. CepoBOAOPOA, CTPOCHUE, PU3NUECKUE U XUMUUECKUE
cBoiicTBa. OKCHU/IBI Cephl KaK MPEICTaBUTEIN KUCIOTHBIX OKCUA0B. CepHas KUCIIOTa,
bu3nyeckrue U XMMUYECKHUE CBOMCTBA (00IMe KaK MPeICTaBUTENs Kilacca KUCIOT U
cneuuduyeckre). XUMHUYECKHE PEAKIMHU, JIekKallUe B OCHOBE MPOMBIIIIEHHOTO
crnocoba moiydeHus cepHoil kuciotrhl. [Ipumenenue. Conu cepHON KHCIIOTHI,
KaueCTBCHHAsI peakius Ha cynbdar-uoH. HaxoxaeHue cepbl u €€ COeTUHEHHUH B
npupojie. XUMHUECKOE 3arps3HEHUE OKPYXKAIOIIEH Cpelbl COSIMHEHHSIMHU CEphbI
(KMCIIOTHBIE ~JOXKIM, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
HPEeJOTBPALCHUS

2.3

2.4

2.5

OO61as xapakrepucTuka 351eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHBIE CTENICHU OKUCIICHUS. A30T, pacipoCTpaHEHHE B TPUPOJE, PU3NIECKUE
U XUMHYecKue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHUAK, ero (pusndeckue
U XHUMHYECKHEC CBOﬁCTBa, MMOJIy4CHHUEC U [IPUMCHCHUC. Comn aMMOHUs, HX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, MpuMeHeHWe. KauecTBeHHas peakuus Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoylyueHue, (PU3NYecKue M XUMHUYECKHUE
cBoiicTBa (0OIIME KakK TNpeACTaBUTENs Kjacca KHUCIOT M cleuu(puyeckue).
Hcnonb30BaHue HUTPATOB U cOJIeH aMMOHMSI B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.
XUMHUECKOE 3arpsi3HEHUE OKPYKaIOLIeH Cpeabl COeIMHEHUSIMU a30Ta (KMCIOTHBIE
JOXK]IU, 3arpsI3HEHUE BO3/yXa, ITOYBHI U BOJOEMOB)

®ocdop, amnorponHble Moaupukanuu (ocdopa, GUMUECKHE U XUMHUYECKHUE
cBoiictBa. Okcua dochopa(V) u dhochopnas kuciora, pusnuecKkue 1 XUMHUUYECKHUE
CBOMcTBa, moiydeHue. Mcmonp3oBaHue @ochaToB B KauecTBE MMHEPATIbHBIX
yno0peHui

OO6mas xapakrepuctuka 3eMeHToB [VA-rpynmnsl. OcoOeHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTENEHW OKUCIEHUs. YTJIepoJ, aUIOTPONHble MOAU(PHUKAIIH,
pacrpocTpaHeHue B MpUpoje, (U3NYeCKHe U XUMHUYECKHE CBOWCTBa. AncopOuus.
KpyroBopor yrnepoma B mnpupoae. Okcuabl yriepoaa, uX (QHU3UYECKUE U
XUMHYECKHE CBOWCTBA, ICHCTBHE HA )KUBBIE OPTaHU3MBI, IIOJIy4YCHHE ¥ TPUMEHEHHE.
DKOJIOTHYEeCKHEe TPOoOJIeMbl, CBsi3aHHBIE ¢ okcuaoMm yriaepona(IV); rumoresa
r100aTBHOTO MOTEIJICHUS KIMMaTa; MapHUKOBBIA 2P (deKT. YToIpHas KUCIOoTa U €€
CONMM, WX (HU3MUECKHE W XUMHUYECKHE CBOWCTBA, TOJIYYCHHE W TPUMECHEHHE.
KauectBenHnast peakuusi Ha KapOoHaT-MOHBL Vcnonp3oBaHue KapOOHATOB B OBITY,
MeIUIHE, TPOMBIIIICHHOCTH U CEJIbCKOM XO3IHCTBE

2.6

[lepBoHayanbHble MOHATHA 00 OPraHWYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yriaepojaa (MeTaH, 3TaH, 3THJIEH, alleTHJIEH, dTaHOJ, TJIULEPUH, YKCYCHAas KUCIIO0TA).
Hx coctaB u xumudeckoe ctpoerue. [lonstre o 6uonoruuecku BaxHbIX BEIIECTBAX:




XKHUpax, Oenkax, yriaeBogax — M UX POJIM B )KU3HU YeIoBeKa. MarepuanbHOE eTMHCTBO
OpPraHMYECKHUX U HEOPraHMYECKUX COCIUHEHUM

2.7

Kpemnuuii, ero ¢usndeckne U XUMHUECKUE CBOMCTBA, MOJYyYCHHE W NPUMEHEHHUE.
Coenunenus kpemMuus B npupoje. O6mue npencrapienus o0 okcuae kpemuusa(IV)
U KpeMHHeBOW kuciore. CHIMKATBl, WX HWCIOJB30BAaHHE B OBITY, MEIUIMHE,
MPOMBIIUICHHOCTU. BaxkHeHIme cTpouTeNbHbIE MaTepualibl: KepaMuKa, CTEKJIO,
EeMEeHT, ©OeToH, kene300eToH. [lpobrmembl  6€30MacCHOTO  HMCIIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU

2.8

XUMHYECKUH OSKCIEPUMEHT: HU3y4eHHE OO0pas3lloB HEOPraHMYECKHUX BEIIECTB,
CBOWCTB COJISTHOW KHUCIIOTHI; IPOBEIEHUE Ka4eCTBEHHBIX PEAKLUi Ha XJIOPHUI-HOHbI
U HaOJIOJICHUE TPU3HAKOB UX NMPOTEKAHWUs; ONBITHI, OTpaXkaromme (HU3NIecKue H
XMMHUYECKHE CBOICTBa rajIor€HOB U UX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAHUE
BUJICOMATEPHUAJIOB); O3HAKOMJIEHHE C oOpa3llaMu XJIOpUAOB (TaJlOreHu10B);
O3HAKOMJIEHHE ¢ 00pa3laMu cepbl U € COeMHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEpHAJIOB); HaOJIOJIEHHE Npoliecca OOyriaMBaHUs caxapa Moj JeHCTBUEM
KOHIIEHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI; HM3YyYEHHE XHUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHON KUCIOTHI, IPOBEACHUE KaYECTBEHHON peakluu Ha Cyab(ar-
WOH W HaOJrojieHue Npu3Haka e MPOTEKaHWs; O3HAKOMIICHHE C (PH3HMUECKUMHU
CBOWiCTBaMH a30Ta, (ochopa M HMX COCOTUHEHHH (BO3SMOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEpHAJIOB), 0Opa3laMu a30THBIX U (pocOopHBIX yn0oOpeHui; moiaydeHue,
coOMpaHue, paclo3HaBaHHME M U3yYEHHE CBOWCTB aMMMaKa; IpOBEJCHHE
Ka4eCTBEHHBIX peaKIMii Ha HOH aMMOHMS U (ocaT-MoH U U3ydeHUe MPU3HAKOB UX
NPOTEKaHUs, B3aUMOJECHUCTBUE KOHIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MEAbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJIEOMATEPHAJIOB); U3yueHHe Mojenei
KPUCTAJUTMYECKUX PEImETOK anMasa, rpadura, QyuiepeHa; O3HAKOMJIEHHE C
MPOIIECCOM  QJICOPOIIMM  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIEM H
YCTPOMCTBOM IMPOTHBOra3a; MoJydeHUE, COOMpaHue, paclo3HaBaHUE U HU3yUCHHE
CBOWCTB YTJIEKHCIIOTO Ta3a; MPOBEICHHE KAUYEeCTBEHHBIX PEaKIHii Ha KapOOHAT- U
CHJIMKAaT-MOHBl M M3y4YCHHE TPU3HAKOB MX NPOTEKAHUS; O3HAKOMJICHHE C
NPOAYKIMEH CHIMKAaTHOW MPOMBIIIIEHHOCTH; pellIeHHEe SKCIIEPUMEHTAIbHBIX 3a/1a4
1o Teme «BakHeine HeMeTaIbl U UX COCTUHEHUS

3.1

3.2

MeTamisl 1 uX COCIMHCHUA

OOmrast XapakTepuCTUKa XMMHYECKHX AJIEMEHTOB — METAJIOB Ha OCHOBAaHUHM MX
nosioxkenus B [lepuonnueckoit cucreme xumuieckux aiemeHToB .M. Menneneesa
u cTpoeHust aToMoB. CTpoeHHe MeTauloB. MeTandeckas CBs3b U METAJIIMYECKAs
KPUCTAJUIMYECKas PEMIETKA. DIEKTPOXUMHUYECKHM psAJT HAIPSKEHUN METAIIOB

Ou3nyeckue W XUMHUYECKHE CBOMcTBa MeTauioB. OOIIMe CrnocoObl MONYyYeHUS
MmeTtaiuioB. Ilonsarue o KOppOo3un MCETAJIJIOB, OCHOBHLIC CHOCOGLI 3allluThl UX OT
koppo3un. CrutaBel (CTajiab, YyTr'yH, AIOPATIOMUHUNA, OpOH3a) U UX NMPUMEHCHHE B
OBITY ¥ TPOMBIIICHHOCTH

3.3

[[{emounble MeTaibl: mOJIOKEHUE B llepuoauyeckod cucTeMe XMMHYECKUX
anemenToB JI.MI. MenpneneeBa; CTpoeHHE HMX aTOMOB; HAXOXICHUE B IIPUPOLE.




@u3nyeckue U XMMUYECKUE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKcuasl U
THJIPOKCUIBI HATPpUA U Kanus. [IpuMeHeHne Me0uHbIX METaJUIOB M X COeIUHEHNH

3.4

[I{erouHO3eMENbHBIE METAIUIBI MArHUM U KaJbLUU: NON0KeHue B [lepuoanueckoi
cucremMe xuMuueckux d3iiemeHToB J[[.M. MenneneeBa; CTpOEHHE HX aTOMOB;
HaxoJieHue B npupoje. Pusndeckue 1 XMMUYECKAE CBOMCTBA MArHUs U KaJIbIIUS.
Baxneiimue coenvHeHus Kanplus (OKCHI, TUAPOKCU, conn). JKECTKOCTh BOABI U
croco0sbl e€ ycTpaHeHus

3.5

3.6

3.7

AmoMuHui: nonoxenue B Ilepuoauueckoii cuctemMe XMMHUECKUX 31eMeHToB .M.
MeneneeBa; CTpoeHUE aTOMa; HaXOKAeHUE B Ipupoe. Pu3ndecKkue U XUMHUIECKUE
CBOWCTBA aTIOMUHHA. AM(OTEpHBIE CBOWCTBA OKCUAA U TUAPOKCHIA ATTFOMUHHS

Kenezo: monoxenune B I[leproguueckoil cucreme xumudeckux snemeHToB JI.U.
MemnpeneeBa; CTpoeHUE aTOMa; HaX0XAeHUE B Ipupojie. PU3NYecKue U XUMHUIECKHE
cBoicTBa )xene3a. Oxeubl, ruapokcu sl u conu sxenesa(Il) u sxxenesa(Ill), ux cocras,
CBOMCTBA U IOJIyYEHUE

XHMMHUYCCKUH IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3liaMi METaJJIOB M CILUIABOB, HX
(U3NUIECKUMU CBOMCTBaMU; H3yYCHHUE PE3YJIbTATOB KOPPO3UU METAILIOB (BO3MOXKHO
UCIIOJIb30BaHUE BHICOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KambIlUsl W HATpUs C BOAOW (BO3MOXKHO WCIOJIB30BAaHUE BHUACOMATEPUATIOB);
WCCJICJIOBAaHUE CBOWCTB XECTKOW BOJIBI, MPOIECCa TOPSHUS JKelie3a B KUCIOPOC
(BOBMOXKHO  HWCIOJB30BAaHUE  BHJICOMATCPUANIOB);  MPU3HAKOB  IMPOTEKAHUS
KaueCTBCHHBIX PEaKIMii Ha MOHBI (MarHus, KaJbIUs, aTFOMUHNS, ITMHKA, xene3a(1l)
u xene3a(Ill), memu(Il); naGmromeHue W oOmMHCaHHWE MPOLIECCOB OKpAIIMBAHUS
IUIAMEHH WMOHAMHU HATpWsl, Kaldus W Kalblus (BO3MOXHO HCIIOJb30BAHHE
BUJICOMATEPHAIIOB); UCCIIeI0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH 1A ATFOMUHUS U
THUAPOKCUIA IIMHKA; pellleHUe SKCIepUMEHTAIBHBIX 3a1ad Mo TeMe «Baneime
METaJUIbl U UX COCTUHCHUS

XUMHS U OKpY>KaroIlas cpena

4.1

HoBsie maTepuansl 1 TexHoIOrMu. BemecTBa u MmaTepuanbl B TOBCEIHEBHOW KU3HU
YyeJoBeKa. XMMHS U 310pOBbe. be3omnacHoe ucnonb30BaHNEe BEMIECTB U XUMHUECKUX
peakmii B ObITy. [lepBast TOMOIIs TPH XUMHUYECKHUX 0KOTaX W OTPABJICHHIX

4.2

4.3

OCHOBBI 3KOJIOTUYECKOW TI'PAMOTHOCTH. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKarollen
cpensl IIJIK. Ponp xuMum B pemnieHMH sKosornyeckux mnpobOnem. Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOJOB (yrojib, NPUPOAHBIA Tra3, HEPTh), MPOAYKTHl UX
nepepaboTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

XUMHUECKUH HSKCHEPUMEHT: H3ydeHHE O0pa3loB MaTepHajioB (CTEKJIO, CIUIABBI
METAJIJIOB, MTOJINMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kox
NpoBepPsieMoOro
TpeOoBaHUs

1

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3yJibTaTaM 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOTI0 00111ero o0pa3oBaHus Ha ocHoBe PI'OC

[Ipencrapnenue:

11

0 TMI03HAaBAEMOCTH SIBICHUH TPHPOIBI, TMOHHUMAaHUE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHUMHUYECKOW HAyKM KakK 00JIaCTU COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOIIeld KyJIbTypbl U HPaKTHYECKON
NeATEIbHOCTH  YEJIOBEKa B  YCJIOBHSX COBPEMEHHOTO  OOINECTBa;
IIOHMMAHHE MECTa XUMUH CPEAU IPYIHX €CTECTBEHHBIX HAyK

1.2

0 HAy4HBIX METOJAaX TMO3HAHUS, B TOM YHCIIE JKCIEPUMEHTAIbHBIX H
TEOPETHUYECKUX METOIaX UCCIICIOBAHUS BEIIECTB U U3YUYCHUS XUMUICCKUX
peaKkiuii; yMEHUE HCIOJIb30BaTh MOJACIU MJiE OOBICHEHHS CTPOCHHS
aTOMOB U MOJIEKYJI

1.3

0 chepax mpodeccHOHATBHON AESITETLHOCTH, CBSI3aHHBIX C XHMHEU W
COBpPEMECHHBIMHA TEXHOJIOIUAMU, OCHOBAHHbBIMHA Ha JOCTUXKCHUAX
XUMHUYECKON HayKH, YTO MO3BOJUT 00yJaroMMCs pacCMaTpUBaTh XUMHUIO
Kak cdepy cBoeit Oyayieit npoheccuoHaIbHOM NeATeTbHOCTH U CAeIaTh
OCO3HAHHBII BEIOOP XUMHUH KaK MPO(UIBHOTO MPEeIMETa TP TMePexoie Ha
YPOBEHb CpeHero o01iero o0pa3oBaHUs

2.1

Branenue cucreMoil XMMUYECKUX 3HAHUN U YMEHHE IIPUMEHATh CUCTEMY
XUMHYECKHUX 3HAHWM, KOTOpask BKJIFOYAET:

BAKHEUIIME XHUMHYECKHE TMOHATHA: XUMHUYECKUW DIIEMEHT, aToM,
MOJIEKYJIa, BEHIECTBO, MPOCTOE M CI0XHOE BEILIECTBO, OAHOPOAHAS H
HEOJHOPOJIHASI CMECh, OTHOCHTEIIbHBIC aTOMHAsI U MOJICKYJIIpHAs MaCCHhI,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BbEM, OKCHI,
KHCJIOTA, OCHOBAHHWE, COJIb (CpemHsisi), XMMHUYECKas PeaKIus, peaKiuu
COCTMHECHUS, PEAKIUU PpA3JIOKEHUS, PEaKIUUd 3aMeIIeHUs, pPEeaKInu
oOMeHa, TeTIoBOM 3PPEKT peakiuu, 3K30- U IHIOTEPMUIECKUE PEaAKIIHH,
pacTBOp, MaccoBasi JA0JS1 XUMHUECKOTO 3JIEMEHTA B COEIMHEHUH, MACCOBAs
JIOJIsI U TIPOLIEHTHAsi KOHIEHTpAIUsl BELIECTBA B PacTBOpe, AP0 aTroma,
DIIEKTPOHHBIA CIIOM aroma, aTOMHas OpOWTalb, paauyc aToma,
BaJICHTHOCTbD, CTCIICHb OKHCJICHUA, XUMHNYCCKaA CBA3b,
AIIEKTPOOTPHULATELHOCTD, MOJSIPHAS U HEMOJspHAs KOBaJEHTHas CBS3b,
HMOHHAsl CBSI3b, METAJUIMUECKas CBs3b, KpHUCTAJUIMYECKas peméTka
(aTomMHasi, HIOHHAs, METAJTTNYECKasl, MOJIEKYJIsipHasi), UOH, KATUOH, aHUOH,
AIIEKTPOJIUT U HEINEKTPOJIUT, JIEKTPOIUTHYECKAs JUCCOLUAIUS, PEaKLIUN
HOHHOT'O O6M€Ha, OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIC pcaKknuu,
OKHCIUTCIIb n BOCCTaHOBUTCIIb, OKHCJICHUC u BOCCTAaHOBJICHHUC,




AIIEKTPOJIN3, XMUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBIC
peaKkru, CKOPOCTh XUMUUYECKOHN peakunu, katanuzaTtop, [1JIK, koppo3us
METaJIJIOB, CILIaBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHBl XWMHUHU: 3aKOH COXPAHEHHS MAacChl,
nepuoauyeckui 3akoH .M. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOrajipo

2.3

TEOpHUNn XUMUU: ATOMHO-MOJICKYJIsIpHasd TEOpus, TEOpUA
3H€KTpOJII/ITI/I‘-IeCKOI>'I Jucconuanun

BJ'IaI[eHI/Ie OCHOBaMHM XHMHUUECKOM I'paMOTHOCTH, BKJ'II-OLIaIOH_IeI\/'IZ

3.1

YMEHME IPAaBUJILHO MCIIOJb30BaTh U3yYCHHbBIE BEILIECTBA U MaTepualbl (B
TOM YHCJIE€ MHHEpalbHblE yJOOpPEHMs, METaulbl M CIUIaBbl, MPOAYKTHI
nepepaboTKU NPUPOIHBIX ICTOYHUKOB YIJIEBOAOPOIOB (YIJIsl, IPUPOAHOIO
rasa, He()TH) B OBITY, CEJIbCKOM XO35HCTBE, Ha IPOU3BO/ICTBE U IOHUMaHHE
3HA4YEHUs XKUPOB, OEIIKOB, YIIEBOJOB Ul OpraHU3Ma 4eJoBeKa; YMEHHE
[IPOTHO3UPOBATh BIUSAHUE BELIECTB W XMMHYECKUX IIPOLECCOB Ha
OpraHu3M 4Y€JI0BEKa U OKPYKAIOIIYIO IIPUPOJHYIO CpEny

3.2

YMCHHUEC HWHTCTPHUPOBATH XHMHUYCCKHUEC 3HAHUA CO 3HAHWUAMHU OPYTHUX
y‘IC6HLIX npeaIMCTOB

3.3

3.4

HaJIMYue ONbITa pabOThl C Pa3IMUYHBIMM HCTOYHUKAMU MHGOpPMAILUU 1O
XUMUM (HaydyHas W Hay4yHO-NIONYJspHas JIUTEparypa, CJOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTHBHO OIICHUBATb I/IH(l)OpMaI_II/IIO O BCIICCTBAxX, HX
MMPEBPAICHUAX U [TPAKTUICCKOM IIPUMEHCHUN U YMCHUC UCITIOJIb30BATh eé
AJI pCIICHUA yqe6H0-H03HaBaT€J'II)HBIX 3aga4

Biianenne ocHOBaMM MOHATHMHOIO ammapara U CUMBOJUYECKOrO S3bIKa
XUMHH TSI COCTaBICHUs (HOPMYNT HEOpraHMYEeCKUX BEIIECTB, YpPaBHEHUN
XUMHUYECKUX peakiuii; ocHoBaMu xumudeckoir HomeHkiaarypsl (IUPAC u
TPUBUAJIBHOM )

VMmenue OOBICHATH CBSA3b IOJIOXKEHHS JJIEMEHTa B Hepﬂo,unqecxoﬁ
CUCTCMC C YUCJIOBBIMU XAPAKTCPUCTUKAMH CTPOCHUA aTOMOB XUMHUYICCKUX
9JICMCHTOB (COCTaB H 3apdan  dapa, 06]1_[66 YHUCII0 3J'ICKTpOHOB),
pacnpeacicHueM JJICKTPOHOB 110 OSHEPICTUYCCKHUM YPOBHSAM AaTOMOB
MEPBLIX TpéX NEprUoaO0B, KaJIus U KaJIbIIUA

IIpencraBnenne O NEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
AJIEMEHTOB (paJlyC aToMa, OJJIEKTPOOTPHUIATENbHOCTb), MPOCTBIX H
CJIO’KHBIX BELIECTB OT ITOJIOKEHUS dJIEMEHTOB B lleproanueckon cucreme
(B ManpIX nepuoAax M IJaBHBIX MOATrPYIIAX) U IEKTPOHHOTO CTPOEHUs
aToma

YMmenue kiaaccuuImpoBarh:

7.1

XUMHUYCCKUE 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHYCCKUEC pCAKIIUA




YMeHue onpeneirh:

8.1 BaJICHTHOCTh M CTEIIEHb OKHUCIICHUSI XUMUYECKUX JIEMEHTOB, 3apsii HOHA
8.2 BUJI XMMHYECKOM CBS3M M TUIl KPUCTAUIMYECKOHM CTPYKTYpbl B
' COCTMHEHUSX
8.3 XapakTep cpebl B BOJHBIX PACTBOPAX BEMIECTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEb U BOCCTAHOBUTEIh
9 YMeHne xapakTepu3oBarh (U3NYECKHE U XUMHUECKUE CBOMCTBA!
MPOCTHIX BEHIECTB (KUCIOPOJ, 030H, BOAOPOJ, rpaduT, aama3, KpeMHHUIH,
9.1 asor, ocdop, cepa, XJI0p, HATPHUK, KA, MAaTHUH, KaJIbIIUH, A TFOMUHHAM,
KeJe30)
CJIOXHBIX BEIIECTB, B TOM YHCJI€ UX BOJHBIX PacTBOPOB (BOJa, aMMHUAK,
XJIOPOBOJIOPO, CEPOBOAOPOA, OKCUABI M THAPOKCHABI MeTamioB [-IIA
9.2 rpynm, amomunus, menu (II), nunka, sxenesa (II u III), okcunsr yriepona
' (IT u 1V), xpemuus (IV), azota u docdopa (Il u V), cepsr (IV u VI),
CepHHUCTas, CepHas, a30THCTas, a30THas, QocopHas, yrojabHasd,
KpEMHUEBAsi KUCIO0Ta U UX COJIN)
MIPOTHO3UPOBATH U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
9.3 UX COCTaBa U CTPOCHHUSA, MPUMEHEHHUE BEIIECTB B 3aBUCHUMOCTH OT HX
' CBOICTB, BO3MOXXHOCTHb TMPOTEKAHHWsI XHWMHUYECKUX TMpEBpallleHui B
Pa3IMYHBIX YCIOBHIX
10 YMeHue coCTaBIATh MOJIEKYISIPHBIE U HOHHBIE YPAaBHEHUS PEaKIIUii, B TOM
qHCIe:
10.1 peaxkiuii HOHHOro oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEINIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX XUMHUYECKAE CBOWCTBA M3yYEHHBIX KIACCOB (TPYIII)
' HEOPraHWYECKHUX BEIIECTB
10.4 MOJATBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEXKI1Y HUMH
11 YMeHue BIYUCHATH (IPOBOAUTH PACUEThI):
111 OTHOCHUTEIIBHYIO MOJICKYJIIPHYIO H MOJISPHYEO MacChlI BEIIECTB, MAaCCOBYIO
' JIOJTI0 XMMHYECKOTO dJIEMEHTA B COSIMHCHUN
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €70 MacCy, 00beM ra3oB
114 M0 YpaBHEHUSAM XUMHUYECKHUX PEaKIUi U HAXOJIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WIH MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HaHHs (HAOIIOJEeHUE, U3MEpEHHeE,
121 AKCIIEPUMEHT, MOJICIMPOBAHKUE) MPU U3YYEHHH BELIECTB M XUMHUYECKHX
' ABIICHUH; yMeHHE cPOpMYIUpPOBaTH MPOOJIEMY U MPEAJIOKUTh MyTH €€
peleHus
129 0e30macHOi pabOThl ¢ XMMHUYECKUMH BEIIECTBAMU, XMMHUUYECKOUN TTOCYn0i

U 1a60paTOpHBIM 000PYAOBaHUEM




12.3

13

npaBuUIaMy 0€30MacHOro OOpalleHHs C BEIIECTBAMU, UCIOIb3yEMBbIMU B
MOBCE/IHEBHON JKU3HHU, IpaBWJIAMU TIOBEJEHUS B LEIIX cOepekeHus
30pOBbSl M OKPYKAWIIEH NPUPOAHOW Cpelpl; MOHMMAaHUE Bpeaa
(omacHOCTHM) BO3JICHCTBUS HA )KUBBIE OPraHU3MBbI ONPE/ICIIEHHBIX BEIIECTB,
CIocoO0B YMEHbIIIEHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3ICHCTBUS

Hanuume MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHWUA W OCYHICCTBICHUA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

13.2

U3yueHHe U OonHcaHue (pU3MYEeCKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C
(U3NYECKUMU ¥ XUMHUYECKUMH SBICHUSIMU; OTBITHI, WIUTIOCTPUPYIOIIHE
IIPU3HAKU IPOTEKAHUS XUMUYECKUX peaKuil

HU3YUCHUC crmoco0oB pa3aciICHUs cMmecelt

13.3

MOJIYYCHHEC KUCTIOpOoaa U U3YYCHHE €TI0 CBOfICTB; IMOJIYUYCHHEC BOOOpPOJaa U
HU3YUCHHUC CTO CBOﬁCTB; MOJIYYCHHUEC YIIJICKUCIOIO ra3a U H3Y4YCHHC CIro
CBOﬁCTB; MOJIYUYCHHNEC aMMHaKa U U3YUCHUC CTO CBOWCTB

134

135

13.6

13.7

13.8

14

IIPUTOTOBJIEHUE  PACTBOPOB C  ONPENEIEHHOM  MAacCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

MPUMEHEHHE MHAUKATOPOB (JlakMyca, MeTHIOpamxka u (eHondranenna)
JUTSL OTIPENICIICHUS XapaKTepa Cpe/ibl B pACTBOPAX KUCIIOT U IIEI0Yeh

HUCCICIOBAHUEC U OTITMCAHUEC CBOICTB HCOPTraHNYCCKUX BEHICCTB PA3JIMYHBIX
KJIaCCOB; HU3YUYCHHC B3aHMOJECUCTBUS KHCIOT C MCTalllaMH, OKCHIAMHU
MCTAJIJIOB, paCTBOPUMBIMU H HEPACTBOPHUMBIMU OCHOBAHUAMH, COJIAMU,
MOJIY4YCHHUEC HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHUC OIHOIo MeETalljia
ApyrumMm H13 pacTtBopa COJIM; HUCCICA0OBAHUC aM(I)OTepHLIX CBOICTB
TUAPOKCUAOB aITFOMHUHUA 1 TUHKA

pCeIICHUC DJKCIICPUMCHTAJIBHBIX 3aJa4 I1I0 TEMaM: «OCHOBHBIEC KJIACCHI
HEOPTaHNYCCKUX COGHHHGHHﬁ)); ((QHCKTPOHI/ITI/I‘IGCKEUI JAUCCOLIMAILIUA
«Baxkneiie HeMeTallIbl 1 UX COCOAUHCHUSA», «BaxHennue MeTaibl 1 UX
COCOAUHECHUSA

XUMUYECKHE KCIEPUMEHTHI, WILTIOCTPUPYIOIINE MPU3HAKU MPOTEKAHUS
peakiuit HOHHOTO 0O0MEHa; KaueCTBEHHBIC PeaKIMK Ha MPUCYTCTBYIOIINE
B BOJHBIX pPAacTBOpax HOHBL: XJOPHI-, OpOMHUI-, MOIUI-, CyIbdart-,
docdar-, kapboHAT-, CHUIUKAT-aHHUOHBI, TUAPOKCHUI-UOHBI, KATHOHBI
aMMOHHUSI, MarHUs, KaJbIUs, ATFOMUHUS, jkele3a (2+) u xkenesa (3+), menu
(2+), nuHKA

YMmenue:

141

NPEJCTaBIsATh  pe3yabTaThl  3KcIepuMeHTa B (GopMe  BBIBOJOB,
JI0Ka3aTeiabCcTB, TIpaUKOB W TaOMUIl M BBIABIATH HMIHUPHUUYECKHUE
3aKOHOMEPHOCTHU

14.2

YCTaHAaBJIMBATh CBA3W MCKAY PCAJIbHO HaGHIO,Z[aeMBIMI/I XUMHUYECCKUMU
SBIICHUSIMA ¥ TIPOIECCaMH, MPOUCXOSIIMMUA B Makpo- U MHKPOMHpE,
OOBSICHATH TPUYUHBI MHOTOOOpa3Hsi BEIICCTB




IHNEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox

1
1.1

IIpoBepsieMblii 3JIeMeHT COAePKAHUA
HepBOHa‘-IaJIBHBIe XUMHWYCCKHUEC ITOHATUA

YucTele BemecTBa U cMec. CiocoObl pa3ieiieHus: cMecei

1.2

ATOMBI 1 MOJICKYIJIBI. Xumuueckue 3j1eMeHThI. CUMBOJIbI XUMHUYCCKUX DJICMCHTOB.
HpOCTBIe " CJIIOKHBIC BEUICCTBA.

1.3

14

XuMuueckas q)opMyna. BanenTHOCTE aTOMOB XHMMHYECKHX 3JeMeHTOB. CTelleHb
OKHCJICHHUA

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OTHOCUTENBbHAsd AaTOMHAs Macca.

OTHOCHUTENLHASA MOJICKYJIsSIpHast Macca. MaccoBas goasg XMMHUYECKOTO 3JEeMEHTa B
COCINMHCHHNU

1.5

KommaectBo BemectBa. Mosb. Monsipas macca. MomsipHblid  00bEM  Ta30B.
Bsanmocss3s KOJIMYCCTBA, MACCHI K YUCJIa CTPYKTYPHBIX CAWHHIL BECIICCTBA

1.6

duznyeckre ¥ XUMAYSCKUE SIBICHUSI. XUMHUUECKas peakuua U eé IIPpHU3HAKH. 3akoH
COXpPaHCHUA MACChbl BCIICCTB. XuMH4IecKHe YpaBHCHHA

Ilepuoanueckuii 3akoH u Ilepuoguueckas cucrema XMMUYECKUX 3iieMeHToB JI.1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepmoguueckass cucreMa XMMHYECKMX dieMeHTOB JI.U.
Menneneesa. Ilepuonel m rpynnsl. OU3NYECKHM CMBICH IOPSAKOBOTO HOMEpA,
HOMEPOB IIEpUOJa U IPYIIIBI JJIEMEHTA

2.2

2.3

Crtpoenue aromoB. CocraB aToMHbIX szaep. M3otombl. OnexTpoHsl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI0YeK aTOMOB  MepBbIX 20 XHMMHUYECKHMX  3JEMEHTOB
[Tepnonnueckoii cucremst .M. Menneneena

3aKOHOMEPHOCTH B HM3MEHEHMM CBOWCTB XMMHYECKHX D3JIEMEHTOB IEPBBIX TPEX
NepUoOB, Kaiuus, Kanblus (paguyca aTOMOB, D3JEKTPOOTPULIATEIbHOCTH,
METAITMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COEJMHEHHUH B COOTBETCTBUU C

ITOJIOKCHHUEM JJIEMEHTOB B HepHOJIPI‘—IeCKOfI CUCTEME U CTPOCHUEM NX aTOMOB

Crpoenue BemecTBa

3.1

Xumudeckass  cBsi3b. KoBasieHTHas  (MOJisipHAsT ¥ HEMOJSpHas)  CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CcBs3b. MeTammyeckas
CBSI3b

3.2

TUIBI KPUCTAITUYECKUX PEIIETOK (aTOMHAs!, MOHHAS, METaJNTINYeCKas ), 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H

Baxueimune mpencTaBUTENId HEOPraHMYECKUX BemecTB. Hemeramnsl U ux
coeMHEHMS. MeTaibl U UX COCIUHEHUS

4.1

Knaccugpukanus M HOMEHKJIAaTypa HEOPraHMYECKMX COEJUHEHUIH: OKCHJOB
(coneoOpasyromue: OCHOBHbIE, KUCIOTHBIE, aM(OTepHbIE) U HECOJIe00pas3yIoIlue;
OCHOBaHUU (ménoumn u HEpPacTBOPHUMBIE OCHOBaHUs); KHCJIOT




(kKucnopoacoaepxKalue u OSCKUCIOPOAHbIC, OJHOOCHOBHBIE U MHOTOOCHOBHBIC);
coJiel (CpeTHUX U KHUCJIBIX )

dusznueckue U XUMHUYCCKHE CBOMCTBa MIPOCThIX BCHICCTB-HEMCTAJUIOB: BOAOPOAA,

42 XJIOpa, KHUCIIOPOJIa, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHHUS
Du3nYeCKre 1 XMMHUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB-METAJIOB: JIUTHA, HATPUS,
4.3 KaJIsi, MarHusd W KajblUs, AQIIOMUHMS, d>Kejle3d. OJIEKTPOXUMHUYECKHU psif
HanpsHKEHUH METAILIIOB
44 ®u3nyeckue M XHUMHYECKHE CBOMCTBA BOJOPOJHBIX COCAMHEHUM HEMETaJIOB:
' XJIOPOBOJIOPO/Ia, CEPOBOIOPO/Ia, aMMHUAKa
duznyeckue 1 XUMUYECKHE CBOMCTBa OKCH10B HeMeTasuioB: cepsl (1V, V1), azota(ll,
4.5 IV, V), dochopa(Ill, V), yrmepoma(ll, 1V), kpemuus(IV). [TomydeHne OkcumoB
HEMETAJIJIOB
46 Xumuyeckue cBoiicTBa okcunoB: MetaiioB [A-IIIA rpynn, nunaka, meau(Il) u
skeneza(ll, III). [Tonmydyenue okCuI0B METAIIIOB
XHUMHYECKHUE CBOMCTBA OCHOBAaHMH M aM(OTEpPHBIX THAPOKCHUIOB (HA IpUMEpe
4.7 TUAPOKCUIOB aTIOMUHUS, Keje3a, uHKa). [lonydeHne ocHOBaHU U aM(pOTEPHBIX
TUJIPOKCHUJIOB
OO0mue XMMUYECKUE CBOMCTBA KHUCIIOT: XJOPOBOJOPOJIHOM, CEpOBOIOPOAHOM,
48 CEpPHUCTOM, CEpHOM, a30THOM, (ochopHON, KpeMHUEBOW, yroidpHOH. OcoObie
' XMMHYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CEPHOM M a30THOU KUCIIOT. [lomyuenue
KHUCIIOT
4.9 OO0mre XUMHYECKHE CBOMCTBA cpenHux coseid. [lomydenue coneit
410 [Tonyuenue, coOupanue, paclo3HaBaHHE BOAOPOJA, KHCIOPOAa, AaMMHaKa,
YIJIIEKUCIIOTO Ta3a B 1abopaTopuu
411 [lonyyenne ammuaka, CEpHOM M a30THOM KHUCJIOT B HpPOMBIIUIEHHOCTH. OOriue
' CIIOCOOBI MOTYyYEHUS] METAJIOB
4.12 I'eneTuyeckas cBsI3b MEXy KilacCaMH HEOPTaHUYECKUX COCTMHEHUM
5 XUMHUYECKUE PEeaKIUU
Knaccudukanuss XuMUYECKUX PEAKIUN MO PA3TUYHBIM TPH3HAKAM: MO0 YHUCIY U
5.1 COCTaBY y4aCTBYIOIIMX B PEaKIIMH BEIIECTB, I10 TEINIOBOMY 3D (PEKTY, 10 U3MEHEHUIO
CTENEHEN OKUCICHUS XUMHYECKUX JIEMEHTOB
5.9 TemnoBoit YPPeKT XUMMUUECKON peakIni, TePMOXUMUYECKHUE YpaBHEHUS. DK30- U
' SHJOTEPMHUUYECKHUE PEeaKIuU. TepMOXUMUYECKUE YPAaBHEHUS
OKHMCIUTEIbHOBOCCTAHOBUTEIbHBIE peakuuu. OKUCIUTENIM W BOCCTAaHOBUTEIH.
5.3 [Ipomneccrr OKHUCJICHUS i BOCCTAaHOBJICHHUSI. DNEeKTPOHHBIN OanaHc
OKUCITUTEIbHOBOCCTAHOBUTEIIBHON peaKliuu
54 Teopust AIEKTPOAUTHYECKON aucconuanui. KaTHoHBI, aHUOHBI. DJIEKTPOIUTHI U
' HEAIEKTPONIUThL. CUITbHBIC U clla0ble NEeKTPOIUThL. CTeNneHb AUCCOIHAIIH
55 Peakiun woHHOTO OOMEHA. YCIIOBHSI TPOTEKAaHWUS pEaKIMd HMOHHOTO OOMEHa,
' MIOJTHBIE M COKpAIIEHHbIC HOHHBIC YPABHEHUS PEaKIUi
6 XUMHS U OKpY:Karollas cpesia




BemectBa u marepuanbl B IIOBCEIHEBHOM KM3HM 4YenoBeka. be3omacHoe

6.1 HCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakuuid B sabopatopuu u Owity. [lepBas
MOMOIIb MPU XUMUYECKUX 0KOTaX U OTPABJICHUAX
XUMHUYECKOE 3arpsi3HEHHE OKPY)KAIOLIeH cpebl (KUCIOTHBIE JTOKIH, 3arpsi3HECHHE
MOYBBI, BO3JyXa U BOJOEMOB), CMOCOOBI ero mpenoTBpamieHus llpenenvHas

6.2 nonyctumas koHuentparuss Bemects  (I[IJIK). Ponp xumum B pemieHun
9KOJIOTHYECKUX MpobieM. YCWiIeHHe NapHUKOBOTO dddekra, paspylieHue
030HOBOTO CJIOSI
[Ipumenenwue cepsl, a3ota, hocdopa, yriepoaa, KpeMHHS U UX COSTMHEHHUN B OBITY,
MEIUIHE, MPOMBIIUICHHOCTH U CEJIbCKOM XO3siiicTBe. IIpuMeHeHne MeTayioB u

6.3 CIUIaBOB (CTasb, Yyr'yH, AIOPATIOMHUHUH, OpOH3a) B OBITY M NMPOMBIIUIEHHOCTH UX
coenuHeHuil. [loHATHE O KOPPO3MH METAJIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT
KOppO3Uu

6.4 [IpupoaHBIe HCTOYHHUKH YTIIEBOIOPOIOB (YTrOJb, IPUPOAHBIN Ta3, HE(PTH), IPOTYKTHI
ux nepepadoTku (OEH3MH), MX POJIb B OBITY U IPOMBIIIJICHHOCTH
[lepBoHavanbHble TOHATHA OO0 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX

6.5 yriaepojaa (MeTaH, 3TaH, STUJICH, alleTUJICH, STAHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTa).

' [TonaTne 0 OMOMOTHYECKN Ba)KHBIX BEUIECTBAX: XKHUpax, OenKax, yriaeBoJax — U MxX

POJIH B KU3HU YEIIOBEKA

7 Pacuérsr:

7.1 1o (opmynaMm XUMUYECKHX COETMHEHUI

7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMAYECKHM ypaBHEHUSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






